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INTRODUCTION

A series of investigations into the hydrodynamic and vehicle mobility
characteristics of tracked amphibious vehicles is being carried out by the
Davidson Laboratory in support of the Marine Corps Surface Mobility
Exploratory Development Plan. These investigations have been initiated
under the direction of the David W, Taylor Naval Ship Research and
Development vuenter (NSRDC), Code 112 which manages the Mobility Program.
A bibliography of the results achieved in previous investigations is
reported herein.

The present tests undertake to provide basic technology contributing
to the development and implementation of improvements in the surface
mobility of amphibious vehiclas by supporting them on an air cushion and
coupling them together in a towed array. Measurements of the towing force

(drag) and seakeeping characteristics in Sea State 2 were the primary
ob jectives.

Supporting an amphibious tracked vehicle on an air cushion has some
advantages over the corventional vehicle because the bow burying and deck
wetness problems are eliminated, The total effective drag of the air
cushion vehicle (ACV), which may be expected to be of the same order as
that of the conventional displacement hull at speeds up to 15 mph, is
significantly reduced at higher speeds. Consequently the towing force,
which does not include fan drag, is expected to be lower over the speed
range up to 45 mph, The propulsion of an ACV amphibian presents serious
problems however, since air propulsion is out of the question and water
propulsion requires retractable drive-shafts passing through the support
bubble. In order to realize the potential benefits of ACV support while
avoiding the propulsion problem, Code 112 suggested that the ACV amphibian
should be towed rather than be self-propelled. This "tug and barge"
concept led to the concept of a vehicle train which would reduce the unit
vehicle drag. Candidates considered for the role of towing the train of
ACV's included a helicopter and an air-cushion landing craft (LCAC).

in addition to speed and type of tow, other parameters investigated
included number of vehicles in the train (up to four), inter-vehicle

spacing, and track position, whether retracted or extended.
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Tests were carried out in the Tank 3 facility of the Davidson
Laboratory during the period 9 to 22 September 1982, Mr. Waliter
Zeitfuss, Jr. (NSROC, Code 112) and Mr. Nic Economou (Bell Aerospace,
Textron) were present for part of the tests to monitor the behavicr of the
ACV's and to offer technical assistance.

MODELS

Four identical 1/8 scale test models of the ACV were fabricated at
the Davidson Laboratory according to drawings supplied by Bell Aerospace
(Buffalo) and NSRDC. The configuration consisted of a hull very similar
to the small amphibian "FLASH'" (Reference 2) supplemented by an inflatable
trunk to retain the air cushion. Views of one of the complete ALV models

are included on Figures t and 2.

Lucite was used in the construction of the hull, neoprene impregnated
cloth was used for the trunk, and aluminum was used for the (runk support
(apron) and other fastenings. The photograph on Figure 5 shows the

model's constituent parts.

In order to make the trunk, a woocden mold was constructed which
included the shape of the trunk itself and thoserparts of the apron and
hull to which the trunk would be attached, The 0.008 inch thick neoprene
cloth was applied on the mold, cut and seamed, and then fitted to the
attachment points., The mold as constructed to the drawings supplied by
Bell, however, failed to produce a smooth rounded trunk that was tangent
to the ground plane, Modifications to the mold were necessary to achieve
this smoothness, particularly in the four corners where the various
segments of cloth joined, After some trial and error, a gqood fit was
obtained and four trunks were constructed. Excess material was provided
at the attachment points for final fitting to the model with the trunk
inflated. The resulting trunk achieved a good tangent plane when placed
on a carpeted surface table, Final assembly included the gluing and

sewing of surgical! tape over the seams, inside and out, for additional
reinforcement of these joints.

A lucite fan—-housing box was built inside the model and attached to
the starboard side of each model, just above the tracks, Holes for two
fans were cut in this rousing which supported two sets of stacked fans,

for a total of four Aximax 3 fans in each model. Air through these holes

Jo i e A n_-A._—'.‘._"_._i-:f"'"_f‘:".?'m
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supplied the trunk, whose upper half was attached to the hul! at the apron
and whose lower half was attached to the bottom of the track covers and
the hull at the bow and stern. The following sketch shows the air supply
to the trunk and cushion,

FANS

Plenum

77 EET
—5T |

l .
TRUNK
E‘\ |
Tracks
CUSP;ION extended

Provision for adjusting the trunk pressure was made by a hole, cut in
the apron, on the stern centerline to vent air from the trunk to
atmosphere. To supply air from the trunk to the cushion, the original
design called for holes to be cut in the trunk fabric, as indicated in the
sketch. Because of the possibility of water getting into the trunk,
Davidson Laboratory recommended that the cushion feed holes be sealed and
holes In the track covers be provided. This modification to the design
was discussed with Bell Aerospace and thought to be an improvement in the
design., As a result eighteen 6 inch diameter holes (full scale) were
drilled to provide the inlet area specified by Bell for air from the trunk
to the cushion, 6 in each of the port and starboard track covers and 6 at
the bow. Here and hereafter all quantities are given in full scale terms,
The holes were positioned iongitudinally in the track covers at the
approximate locations specified in the Bell drawings. Some minor
adjustment was necessary in order for the air to be supplied betwean the

road wheels, otherwise the airflow would be throttled by the wheels when
the tracks were retracted.
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To duct air through the bow structure, from the trunk to the cushion,
an enclosed compartment was built inside the lower hull which straddled
the lower trunk attachment point on the bow. The upper half of this
compartment had a 280 square inch slotted hole milled in it which opened
into the trunk. The lower half had six 6 inch diameter holes drilled in
it which opened into the cushion.

During the fan calibration tests, it was found that the design
pressure drop between the trunk and cushion could not be achieved with the
specified holes. Consequently the holes in the track covers were enlarged
to 8 inch diameter, which provided the proper pressure drop. The total

inlet area to the cushlon became §.36 square feet, full size.

The track-suspension system, road wheels and tracks, were attached to
a horizontal plate which could be mounted to the hull to simulate either
the fully extended or retracted track positions. Photographs showing the

cushion air-supply inlet area and the suspension system are shown on
Figure 4.

Two pressure taps were mounted in the model, The trunk pressure tap
was located on the port side, 15 inches forward of the transom and 39
inches above the hull bottom, The cushion pressure tap was located in the
hull bottom on the craft centerline, 35 inches forward of the transom,
These can be seen in the top photo of Figure 4,

The models were ballasted to a 30,000 b displacement, with a V(G 28
inches above the hull bottom, and an LCG 110 inches aft of the bow hard

structure. Other ACV particulars can bz found in the table following the
text ¢f this report.

ODuring on-cushion check out tests on a surface table, a vibration was
observed in the forward trunk region, A narrow aluminum "finger'" curved
in the shape of the trunk was fastened to the apron at the bow and
effectively suppressed the oscillation (see Figuras 1 and 2). It was
demonstrated by Mr. Economou that the same effect could be achieved by
adding a small weight to the trunk at the bow.
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Fan Calibration

An overatll calibration of the fan system was requested by Bell
Aerospace. The fans were calibrated, while they were mounted in a model,
by the use of a spacially constructed calibration box (see Figure 6).
This alr tight box was fabricated from 1/2 inch plywood and consisted of a
large upper compartment into which the test model was placed and a smaller
lower compartment, which served as an extension of the cushion plenum,
The lower plenum was equipped with a pressure tap and various sized
orifices through which the air discharged into the atmosphere. To provide
an air-tight seal between the model and upper compartment, neoprene
impregnated material was fastened between the metal apron of the model and
the external periphery of the upper compartment., This ensured that all of
the air flow exited either through the holes in the lower compartment, or

through the trunk pressure adjustment orifice located in the aft end of
the model apron.

The pressure-flow relationship for the trunk and cushion could be

controlled by either changing the hole diameter in the vertical track

covers or by varying the area of the trunk vent in the utern apron

After spending some time calibrating the system and experimenting
with the variables, a combination was obtained which produced a
pressure-flow curve very similar to the prototype requirement (see Figure
7). The trunk to cushion area was 5.37 square feet and the trunk vent
area was 1.79 sguare feet. The experimental design point (full size) was
119 psf for the trunk pressure and 72 psf for the cushion at a flow rate
of 610 cfs.

MODEL TEST PROCEDURES

A ground board was constructed inside the dock end of Tank 3, just
above the still water surface, for the purpose of stowing the models when
off cushion prior to and after the end of each test run, This was
necessary because a back flow of water through the cushion air-supply
holes when the fans were off could cause the trunks to fill with water and
the model to sink. The test procedure was as follows. With the models
resting on the ground board and the fans off, zeroes were taken. The fans
were then turned on, and the models were slowly towed off the board and

into the water to the starting position of the run. At the end of the
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run, the models were tnwed back to the dock and up onto the ground board,

where the fans were shut off.

The ACV models were towed by lines, simulating a tow by either a
belicopter or an LCAC, singly or in a train of up to four vehicles. The
helicopter tow consisted of a single line 100 feet long attached on the
lead craft centerlire at the bow and angled upwards at 10 degrees. The
LCAC tow consisted of a V-shaped bridle attached 18 1/2 feet apart at t(he
LCAC and on the bow centerline of the lead ACV. This tow line was 30 feet
long with a 7 degree upward slope. The tow lines between the ACV's were
all V-shaped bridles attached on the bow centerline and spread 8 feet
across at the stern of the ahead ACV. The lengths of the towing bridles
were adjusted to achieve three spacings between the ACV's resulting in
hard hull structure spacings of 42,7 feet, 22,7 feet and 13.3 feet and
trunk to trunk spacings .minimum distances between ACV's) of 30.7 feet,
10,7 feet and 1.3 feet respectively, Nylon cord was used for al! model
tow lines (rather than stainless steel wire) in order to simulate a degree
of stiffness somewhat representative of the prototype lines, The lines
were fitted at the ends with heavy-duty swivels and snap-hooks for quick
attachment to the eye bolts in the models.

APPARATUS AND INSTRUMENTATION

The train of ACV LVT's was to be towed by either a helicopter or an
LCAC. The towing vehicle was simulated by a spreader bar attached to a
drag balance for measuring the horizontal component of the tow line
tension. The spreader bar was equipped with three eye bolts lucated
symmetrically under the balance, one cn the centerline for the helicopter

tow, and two outboard for the LCAC tow.

Since the models were towed by flexible lines, they had all six

degrees of freedom. No yaw restraint was employed to allow for
observations of the tracking stability.

The trunk and cushion pressures in each model were measured in the
calm watcr tests as well as the drag or towing force. In Sea State 2
additional measurements were taken of the vertical accelerations in each
ACV at the driver's station, and the vertical and horizontal accelerations
in the troop compartment. The vertical units were located. respectively,

4,7 and 13.8 feet aft of tha bow hard structure., A wave strut was used to
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monitor the waves and to record encounters,

The signals from the transducers were relayed by overhead cable to
the data station on shore, where they were filtered (40 Hz low pass) and
processed by an on-line PDP-8e computer, which includes an analog to
digital converter, The rough water data, which were scanned at 2859 Hz,
were stored on the computer's disks., Ffor the four-unit train, twenty-two
channels of data were measured and recorded. Test run data were monitored

on a direct writing oscillograph.

Photography

Video tape recordings were made of ach run by a television camera
mounted ahead and to port of the lead model, Selected above-water color

stili photographs were taken of the models in calm water and in waves, see
Figure S,

Wavemaker

The newly installed Davidson Laboratory Tank 3 wavemaker was used for
these tests. This is an articulated double flap wet-back wavemaker,
consisting of upper and lower flaps each powered by a hydraulic cy!linder.
A POP 11/23 computer generates the signals for controlling the movement of
the hydraulic actuator-flap system and, therafore, the size and shape of
the waves, Ffor the present tests, a wave train, having a variance density
approximat ing the Pierson-Moskowitz spectrum with a 2.2 foot significant

wave height, was used corresponding to Sea State 2 (see Figure 17),

DATA REDUCTION

Calibrations of the instrumentation were made by applying known loads
te the force balance, gravity multiples to the accelerometers, and known
pressures to the pressure transducers. Quring calibration, the outputs
from the transducers wcre relayed to the PDP-8e computer., All
calibrations were linear, and straight lines were fitted to thr,e data by

the least squares technique.

Test results were determined from the differences between transducer
outputs in the running and static, off-cushion conditions. Velocities

were computed from the time taken to travel through the data trap, which
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was 50 feet for the calm water tests and 150 feet for the wave tests.

Processing of the calm water data produced mean values for the drag,
an. for the trunk and cushion pressures Iin each ACV., For the wave tests,
a peak-trough analysir was gerformed on the drag, the trunk and cushion
pressures, the troop and driver vertical accelerations, and the horizontal
acceleration in each ACV. A pedk-trough analysis of each signal resulted
in the mean and rms, the number of oscillations, the average of the peaks
and troughs, the average of the 1/3 highest and the 1/10 highest peaks and
troughs, and the extreme values of the peaks and troughs. Buffers were

used to suppress small oscillations associated with nolse rather than the
substantive time histories.

Repeat runs were made in different portions of the irregular wave

train, at speeds above 15 mph, to get adequate samples of data for
statistical analysis.

In agditinn to the above data processing, air flow and fan drag were

computed for al! tests. The following equations were used:

Cushion Flow = 95 % SQRT (PT ~ PC)

Fan Drag = (PT x Flow)/V

where: PT » Trunk Pressure, psf
PC
vV

Cushion Pressure, psf

forward Speed, fps

Mean values of pressure were used for these computations in the wave
tests.

RESULTS

The results of the tests In calm water and waves are presented in
Tables 1 to 9. Each table is labeled as to the number of units in the
traln, the type of tow, the spacing between vehicles, and the position of
the tracks. The calm water data (Tables 1-6) have been sorted by values
of increasing speed for mach of the six configurations tested, The model
quant ities have been expanded to full size by the following ratios
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Ship Drag = 526 % Mcdel Drag
Ship Pressure = 8 % Model Pressure
Ship Flow = 181 % Mode) Flow
Ship Fan Drag = 512 % Model fan Drag

where: 1,027 SR #%x 3 = 62§

SR =~ 8

SR *%x 2.5 = 181

SR #% 3 = 512
SR = Scale Ratio

1.027 Water Density Ratio between salt

and fresh water,

The fan drag Is included because it is useful in determining the
efficiency of the vehicle in terms of the lift/drag ratio. The fan drag
is simply a conversion of the fan horsepower into an ‘equivalent! drag.
The decrease in hydro~-drag must be offset by the fan drag in order to
account for the energy being expended to sustain the alr cushion beneath
tne vehicle., To obtain the true V1ift/drag ratio the 'total' drag can be
divided into the weight, Thus in Table 1 for speeds of 10, 20 and 30 mph,
the lift/drag ratios are respectively 2.9, 4.9 and 5.7.

Spacing in this repcrt refers to the inter-vehicle spacing between

. ° the hard structure, i.e, between the bow and stern of the hull in the
' absence of the apron and trunk.

The data for the rough water tests are included in Tables 7 to 9,

‘.
E each table applying to a particular length for the ACV train. Each page
'6& pregents the full scale values for a given set of test conditions such as
g speed, weight, LCG, and sea state. The mean drag or horizontal component
r
g of the towing force and the number of wave encounters are displayed at the
E top of the page along with a statistical analysis of the drag variations,
.\v Normally drag statistics are not presented because of the frequency
: response of the drag balance. Ffor the tests reported herein, the elastic
? nylon cord tow line determines the frequency response, The mode! nylon
; tow line had a stiffness corresponding to 1,600 1b/in full size,
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The rest of the page in Tables 7 through 9 presents, for each vehicle
in the trzin, the statistics of the driver and troop acceleration, the
horizontal acceleration, and the cushion and trunk pressures. The
statistics include the mean and RMS values and the average, the average of
the 1/3 highest, the average of the 1/10 highest, and the extreme values
of the peaks and troughs. Blanks in the table of statistics generally
indicate that the sample size was too small (a minimum of 5 oscillations

must be observed to record a statistic).

The calm water performance of the ACV train is plotted on Figures 8
to 16. The performance in Sea State 2 is presented on Figures 18 to 26.

A video tape recording of all runs has been sent to NSROC, Code 112,

together with still photographs of selected runs, A scenario for the
video tape is contained in the Appendix,

DISCUSSION

The pressure-flow requirements specified by B8ell for the ALV are
shown on Figure 7 along with the actual model fan calibrations. The
calibrations match the specification at the design point, and the gslopes
of the pressure-flow curves for the trunk and cushion are in reasonable
agreement with those specified. Under operating conditions, at speeds
above 20 mph, the trunk and cushion pressures were 119 and 78 psf
respectively at a cushion flow of 608 cfs. These are the precise design
requirements for the ACV. They were achieved, however, with a 52 percent
increase in the design cushion inlet area of 3.53 square feet. The
discharge coefficlent for the model was determined from these numbers and
was equal to 0,61, the value expected from a ninety degree sharp-edged
orifice. Pressure-flow measurements at the hover condition produced
congistent readings of 110 and 65 psf for the trunk and cushion pressures
respectively and 637 cfs for the cushion air flow.

Before discussing the specific performance characteristics, some
comments about the general behavior of the ACV train are offered. These
comments relate to the two-unit train In calm water over a range of
speeds, and are based on observations made during the test trials. In

general they also apply to three and four unit trains,

10
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Speed is the predominate parameter affecting the ACV's behavior in
calm water. At 5 mph the ACV's ride at a level trim much like the hover
condition, Spray is thrown forward as well as out from the model all
around the periphery of the trunk. In general tracking (the ability of
the trailing vehicles toc align themselves behind the lead vehicle) was
poor at this speed, Tracking, however, improves with speed and decreased
spacing. At 7.5 mph an unusual "tuck under’ oscillation occurs at the
forward end of the trunk on the lead ACV., It appears as though suction
forces due to the flow under the trunk create a bow down moment forcing
the trunk Iinto the water. The trunk is then seen to suddenly 'pop up',
possibly when the suction is overcome by the increased buoyancy. This
cycle is repeated as the models proceed down the tank. The following
units, riding in the wake of the lead ACV, do not exhibit this phenomenon,
Spray continues to be thrown out around the trunk periphery but diminishes
with increasing speed. Tracking is noticeably improved, At 10 and 11
mph, the ACV is operating just below or at the hump speed, A lot of water
Is seen to pile up against the front of the trunk. The ‘''tuck under!
phenomenon has disappeared, but the second unit of the train Is sti!l
prone to wander a bit. As the speed is increased to 12.5 mph, the wave
generated at the bow gets smaller and the second ACV of the train rides at
a high trim angle. At 15 mph a small bow wave is still present and
tracking is Improved, Between 20 and 45 mph, the bow wave disappears,
spray is generally deflected aft, and the models run cleanly. The higher
the speed of the ACV, the better Iits behavior in terms of spray and
tracking. In genera) the helicopter towed train tracked less well than

the LCAC towed train, probably because of the single 1ine tow as compared
to a bridle tow.

in addition to speed, the spacing between vehicles has a significant
effect on performance. Trains with the shortest spacing (13.3 ft) tracked
better than tralns with the longer spacings (22.7 and 43.8 ft). There was
a considerable amount of spray generated between vehlicles, however, at the
13.3 ft spacing. This can be attributed to the fact that with the trunks
close together, the air flowing under the trunk tralling edge of the lead
vehicle interacts with the spray generated at the bow of the following
vehicle. Inter-vehicle spacing also has a dramatic effect on the drag

characteristics particularly at the hump speed. Closer spacing reduces
the hump drag.
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While the effect of raising the track-suspension system level with
the hull bottom did not effect the overall performance of the ACV's, it
appeared that tracking deteriorated,

These qualitative comments are the result of observations or
impressions obtained during the period of tank testing. The quantitive
results are presented on Figures 8 to 265.

The calm water behavior of drag and pressure as a function of speed
is shown in absolute terms for each of the six configurations in Figures 8
through 13. The drag curve has a destinctive characteristic that is very
typical of ACV type craft (Reference 3). Starting from zero speed, the

drag rises quickly to a rather sharply defined peak at the hump speed of
11 to 12 mph.

Above hump speed the drag falls dramatically and at 20 mph s
approximately one half its maximum value. As speed increases beyond 20
mph, the drag rises moderately until the maximum test speed of 4S mph s
reached. There does not appear to be an appreciable change in the hump
speed with changing configuration. Also typical of ACV craft is the way
the cushion pressure varies with speed. Starting from the hover condition
the cushion pressure decreases slowly at first, then drops suddenly until
a minimum is reached at the hump speed. This Is followed by an sbrupt
recovery, however, when the cushion pressure rises with speed up to 20
mph, At the higher speeds the cushion pressure stays more or less
constant. This characteristic applies to the single ACV and to the lead
vehicle for the traln configurations. Because of the inter-dependence
between the trunk and cushion pressure for this particular ACV design, the
trunk pressure's behavior psrallels that of the cushion.

The pressure characteristics for the lead ACV are not necessarily
those of the other units in the train., From Figures 8 to 13, it is clear
that there is less fluctuation of the cushion and the trunk pressure with
speed for the second and third units in the train than there is for the

lead vehicle. Riding in the wake of an ACV therefore tends to smooth out
the mean trunk and cushion pressures with gpeed.

Starting with Figure 14 some drag comparisons are made between the
various configurations, The specific resistance or drag per ton of

displacement Is & useful quantity to plot versus speed. The drag is shown

12
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to be Independent of the type of tow for the 2 unit train (Figure 14).
The drag reduction usually associated with coupled vehicles (on a specific
basis) is not realized with the ACV trains. While some reduction is shown
up to speeds of 25 mph, it does not compare with the order of magnitude
experienced for the coupled LVT7 (Reference 1). THe reason for this is
that the nominal spacing of the ACV units of 22.7 feet is on the order of
1 cushion length. This would be equivalent to spacing the LVT/'s 1 boat
length apart. It is not until the ACV's are brought closer together that
any real drag reduction is realized. Figure 18 shows the 4 unit train in
Sea State 2 for the nominal and shortest spacing. Here the effect of the
closer spacing Is to reduce the hump drag significantly (about 37
percent). Lengthening the inter-vehicle tow line for this two-unit train,
to make the spacing about 2 cushion lengths, increases the hump drag and

in general degrades the performaice (Figure 15).

The effect of retracting the tracks level with the hull bottom s
presented on Figure 15, There is little change in drag unt!} above hump

speed, and then there Is a slight improvement over the limited speed range

of 18 to 35 mph after which the drag with tracks up Is greater than that
with tracks duwn, Because of the poorer course keeping of the two unit
train with the tracks retracted and the lack of drag reduction, together

é!'l

with the added complexity and weight associated with track retraction, the
remaining configurations were tested with the tracks extended.

St iy

Tt

S

An analysis of the fan drag for all caim water configurations s
presented on Figure 16, The height of the rectangles in the upper plot is
an indication of the amount of variation between test conditions. The

assumed \)inear decrease of fan horsepower with speed shown in the lower
plot is consistent witn the curve in the upper plot, This curve fits the
data remarkahly well, which confirms the assumed |inear relation., Thus,
as speed is increased, less horsepower is required to maintain the ACV
cushion. This is consistent with the reduction in air flow with speed due
to less leakage from the cushion,

(\

in rough water, 3 configurations were tested, three and four unit
trains with a spacing of 2:.7 ft, and a four unit train with a 13.3 ft
spacing. These results are presented In Figures 18 to 265.
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Figures 18 and 19 present the drag results in Sea State 2. For the
three-unit train, a drag comparison can be madc between operations in calm
water and Sea State 2. There is only a2 minimal increase in drag (8.5
percent at hump) at the low speed (Figure 18), from 20 to 35 mph, waves
create a 20 to 35 percent increase in ACV resistance over that in calm
water, It bears repeating that the drag reduction per ton of weight
expected from running trains rather than single vehicles is not realized
at the nominal spacings of 22,7 feet. It is when the vehicles are at
their closest spacing that the speciflic drag Is reduced significantly.

To design a tow line for the ACV train, the dynamic drag must be
taken into account. The significant drag variations are plotted on Figure
19 where the maximum values are those of interest. It would appear that
for three and four vehicle trains, a tow line able to take dynamic loads
of 40,000 1b would be in order.

The rms and significant cushion and trunk pressure variations are
included in Figures 20 and 21 respectively, The pressure fluctuations
build up with Increasing speed. The 1ead ACV experiences the largest
pressure fluctuations, The fluctuations of the other three ACV's are
almost identical. For speeds above 25 mph it Is possible for the
fluctuating cushion pressure to be zero or reach negative values. The
significant maximum values over the same speed range are aoout double
their mean values for vehicles 2, 3 and 4 In Sea State 2 and about triple
their mean values for vehicle 1,

The acceleration data is presented on Figures 22 to 25 with trends
similar to those for the pressures, The worst ride as measured by
acceleration occurs near the bow where significant accelerations of 3 g's
at U5 mph are experienced In the first and second units. These are
gradually reduced to 1.5 g's as one proceeds along the train to the last

unit. Accelerations in the lead ACV are comparable to those measured on
the FSACV (Reference 3).

Figure 24 is presented to show that the accelerations experienced in
a Sea Statec 2 are Independent of spacing and the number of vehicles in the
train, That Is to say, the seakeeping results for the 4 unit train with
shorter spacing are very similar to the results for the three and four
vehicle train at the longer spacing, as typifled by the behavior of the
third unit 1In elther train. An examination of the tabulated data
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Indicates that the drag, pressure and horizontal acceleration variations

are also independent of vehicle spacing and number.

The horizontal accelerations depicted in Figure 25 are typical for
all three configurations in Sea State 2 and are practically identical in
all four units of the train. The significant values vary from +0.2 to
+0.6 g's over the speed range from S to U45 mph. With positive
accelerations being in the direction of motion, there does not appear to
be a bias or preferred direction, fore and aft.

CONCLUDING REMARKS

Towing trains of amphibious tracked vehicles, supported by an air
cushion, is a hydrodynamically viable alternative to the separately
self-propelled amphibians currently employed for assault operations. The
tow-line force (drag) Is independent of how the trains are towed and is
most affected by speed. Maximum drag occurs at the hump speeds between 11
and 12 mph, and the hump speed is not altered significantly with changes
in either vehicle spacing or number. Close inter-vehicle spacing of the
ACV's, together with increasing the number of vehicles in the train
improves the specific resistance.

Seakeeping behavior is Independent of the spacing and number of units
in the train, The 1ead ACV experiences the worst ride with significant
accelerations exceeding 2 and 3 g's over the speed range from 20 to US
mph. Other wunits operating in the wake of the 1ead ACV have similar
pressure variations, but progressively smaller accelerations toward the
rear of the train. Excursions from the mean drag are also insensitive to
gspacing and number of units In the train.

fan horsepower, required to maintain the cushion, decreases linearly

with speed, When converted to a ''equivalent drag' and added to the

hydrodynamic drag, the total) drag can be divided into the weight to obtain
a lift/drag ratio. For the 4 unit train in Sea State 2 at the 13,3 ft
spacing, overall lift/drag ratios of 3.9, 5.3 and 5.6 are obtained at 12.5

mph (hump speed), 20 mph and 30 mph respectively: this performance is
comparable with that of a planing LVT.
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TABLE OF PARTICULARS
Prototype Model
® Displacement, 1b. 30,000 57.1
Length of ACV, in, s
Hard Structure 204 25.5
Overall Including Trunk 349 3.6
e Beam of ACV, in.
Hard Structure 106 13.26
Overall Including Trunk 242 30.25
Depth of ACV to Deck, in.
Hard Structure 58.5 7.31
® Overall Including Trunk 81.5 10.19
Center of Gravity, in,
Aft of Bow Hard Structure 110 13.75
Above Hull Bottom 28 3.50
[~ Hul! Clearance Above Tangent Plane 23 2.88
Design Pressures, psf
Trunk 117 14,6
Cushion 79 9.9
®
®
»
w
v
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! FAGE 1
- , TABLE 7-1
i DAVINSON EORATORY 15~SEF~-82
b8 I LA ACV BARGE TRAIN -
i THREE UNITS, LCAC TOW, 22,7 FT SPACING, TRACKS DOWN
5 FUN 84
: SFEZMN 5.0 MFH WAVE ENCOUNTERS 26
. WEIGHT  30000. LK SEA STATE 2
l DRAG 1440. LK LCG 110.0 IN
. MEAN/RMS OSC/BUFF AUG 1/3 1/10 EXTREME
- LRAG 1.445 14 4.24 7.09
l KIFS 1,251 3.42 -0.38 -1.19
; ----- LUT Jo—mmem e FLOW 660, CFS==—=em FAN DRAG 10080, LB-———meme——
. DRIVER ACC 0.007 26 0.44 0.57 , 0.70
i Gr#l 0.176 0.60 -0.41 -0.51 -0.58
- TROOF ACC -0.,022 21 0.41 0.55% 0.87
: Gr#1 0.15 0.60 -0.35 -0.41 -0.46
: HOR ACC ~0.111 15 0.07 0.10 0.14
l Gr#1 0.082 0.25 -0.29 -0.34 ~-0.38
: CUSH FRESS 62,981 é 85.38 91,32
" FSF 6.279 32,00 45.53 : 42,98
: TRUNK FRESS 111,610 5 145,32 154,37
' FSF 9.429 48,00 87.45 84.06
P
e LUT D2mcmce e FLOW 650, CF8=mmmm=— FAN DRAG 9570, LE-————=—mm—-
) IRIVER AGC -0.001 22 0.37 0.44 0.52
i Gr22 0.164 0,60 -0.43 -0.54 ~0,63
: TROOF ACC ~-0,012 26 0.39 0.46 0.57
f G’*? 00150 0050 "0032 "0041 -0062
[}
' HOF aCC -0.,064 15 0.10 0.14 0,17
Gr#2 0,081 0.25 -0.2¢4 -0.31 -0.38
CUSH FRESS &1.947 24 80.76 92,53 117.12
. FSF 7.295 24,00 45,25 40.37 38.20
; TRUNKN FRESS 108,381 18 137.87 139,29 142,02

FSE 2.05L 40.00 85.%7 g2.07 79 .59




F&fa_ <" JJ:;v:?::;?:?t?tflﬂ?'{’u??'ﬁi?f1T£T?Zf7f777?73ﬁ“1‘-“;“:'s‘f=5
~~
'C. TR-2299
~
-1
JAVTDSON LLARORATORY TABLE 7
~ ACV BARGE TRAIN
L (ContInued)
r
RUN 86
r SFEED 5.0 MFH
™) WEIGHT 30000, LE
DRAG 1440, LE
f.
MEAN/RMS O8C/BUFF AVG
C
]
----- LUT F====ceo-oFLOW  630. CFS—~=—==FAN
&
DRIVER ACC -0.,011 29 0.43
Grd3 0.184 0.40 -0.,42
(-} 0 TROOF ACC -0.005 40 0.35
é Gr#3 0.158 0.45 -0.31
HOR ACC 0,085 7 0,32
o Gr43 0.078 0.33 -0.11
[ ] CUSH PRESS 67 .220 76 86.05
C FPSF 9.797 24,00 49 .33
TRUNK FRESS 111,449 g6 136,54
PSF 10.838 34,00 88, 9%
¢
[ |
‘I
¢
-
<
¢
.
<
¢
J
“
v
v

R SRR Pt A e b i B B Jde g vl e
* - et ce Tt AT et A, . -

1/3

DRAG

0.58

"0052

0.45
_0040

%4.05

42.51

143,87
2.87

15-8EF~-82

WAVE ENCOUNTERS 26
SEA STATE 2
LCG 110.0 IM

1710 EXTREME

9600, LB~—=—a-ue-

0.73

0.58
~0.50

0.45
-0.17

101.71  111.03
36.59 17,47

150.96 1546.78




TR-2299
FAGE 1
DAVIDSON LLABORATORY TABLE 7-2
ACV BARGE TRAIN

THREE UNITS, LCAC TOW, 22.7 FT SPACING, TRACKS DOWN

28-0CT-82

RUN 87 , 112

SFEELD 10.0 MFH WAVE ENCOUNTERS 44

WEIGHT 30000, LK SEA STATE 2

IDRAG 12760, LB LCG 110.0 IN

MEAN/RMS O0OSC/BUFF  AUG 1/3 1/10 e X TREME

DRAG 12.761 60 18.13 21,36 23.25 24,66
KIFS 3.700 3.42 7 .49 5433 4.12 2,90
----- LUT l=-==s-===FLOW  616. CFS-—---—FAN DRAG 4230, LE-=====nu-
DRIVER ACC 0.001 11 0.42 0.951
Go#1 0,186 0.60 -0.41 -0.49
Gr#1 0.154  0.60 -0.36 ~0.54
HOR ACC ~0.055 63 0.17 0.26 0.31 0.34
67'1 00132 0025 _0028 "0040 —0051 —0060
CUSH PRESS 1i8.659 84 100.35 123,46 140.42 158,36
FSF i8.733 32.00 33.81 23.14 18.12 14.08
TRUNK FRESS 100.738 8 130.83 139.83
FSF 2.6895 48.00 464.86 F4.96
------ LUT Zowmomeo—wFLOW 690, CFS-———==~FAN DRAG 5220, LE-=m=c—e=—
DRIVER ACC 0.003 49 0.41 0.91 0.97
Gr#2 0.19% 0.60 -0.44 -0.57 -0.78
TROOF ACC 0.003 46 0.39 0,04 079
Gr¥2 0.182 0.50 ~0.34 -0.44 ~0.99
HOR ACC ~0.030 sS4 0.18 0.28 0,35 0.42
Gr#2 0.124 029 -0.24 -0.34 ~0.,39 ~0.44
CUSH FRESE o7.189 87 ?4.43 132.64 180.06 250.44
FSF 16,163 24,00 40.04 246417 16.96 =520
TRUNK FRESS 111.4%7 38 134,01 143,90 149 .88
FSF 11,032 40.060 £iq.,.709 7773 74410



TR-2229

FAGE 2

B \ \ ey - = P

DAVIDSON LABORATORY TABLE 7-2 28-0CT-82

ACV BARGE TRAIN
(Continued)
RUN 87 , 112

SFEED 10.0 HMFH WAVE ENCOUNTERS 44

WEIGHT 30000, LK SEA STATE 2

DRAG 127460, LB LCG 110.,0 IN

MEAN/RMS 0OSC/BUFF AVG - 1/3 1/10 EXTREME

————— LVT 3--=-===~=FLCW  700. CFS~~~==—FAN DRAG 5620, LE==-———-am
DRIVER ACC -0.,020 61 0,42 0.53 0.62 0.68
G!*3 0'222 0060 -0.46 "0061 -0072 '-0.81
TROOP ACC ~-0,007 32 0.43 0,38 0.70 0.86
Gr#3 0.195 0.45 -0.32 -0.44 -0.34 ~0.66
HOR ACC 0.036 36 0.32 0.44 0.40
Gr#3 0,133 0.35 =0,22 -0.,32 -0.4%
CUGH PRESS 63.87% 54 ?1.76 128.44 183.79 242,82
PSF 16.899 24.00 29,18 =2.99 ~-29.99 ~34.85
TRUNK FRESS 117.9240 67 142,75  150.46 156.32 162,19
FSF 13.031 36,00 92.03 83.39 76,66 67,27
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TR-2299
FAGE 1
TABLE 7-3
ACV BARGE TRAIN
THREE UNITS, LCAC TOW, 22,7 FT SPACING, TRACKS DOWN

DAVIDSON ILABORATORY 28-0CT-82

RUN 113, 88

............

A oWy Oyt gy

SFEED 12,5 MFPH WAVE ENCOUNTERS 490
WEIGHT 30000, LE SEA STATE 2
DRAG 17210. LK LCG 110,00 IN
MEAN/RMS O0OSC/BUFF AUG 1/3 1/10 EXTREME
DRAG 17.210 57 25.37 30,22 33.23 35.57
RIFS 6.062 3.42 ?.85 6.43 3.71 0.71
------ LUT 1-=====-—=FLOW THE. CFS-----=FAN DORAG U645, LE-—=-—-=-==
DRIVER ACC ~0.012 29 0.66 0.87 1,33
Gr#l 287 1.00 -0.,62 -0.,73 ~-0.86
TROOF ACC 0.010 33 0.62 0.76 0.89
Gr#1 0.296 0.90 -0.58 -0.73 -1.04
HOR ACC -0.171 69 0.10 0,23 0.33 0.57
Gr#1 0.177 0.25 -0.43 ~-0.,56 ~0,69 -0.67
CUSH FRESS 52.57% 28 77.71 85,83 107.353
FSF 8.561 2,00 33.81 27.76 19,55
TRUNR FRESS 114,197 43 163.98 192,88 291.78
FSF 172.328 48.00 - 85.22 74,352 60.62
————— LUT 2~-===-==<FLOW 600, CFS—~=-=~FAN DRAG 3670, LE-—--===n-
DRIVER ACC -0.004 38 0.45 0.98 0.76
Gr82 0.211 0,60 -0.+45 -0.98 ~-0.68
TROQF ACC 0.002 49 0.43 0.97 0.72
Gr#2 231 0.30 ~0.,41 -0.58 -0.91
HOR aCC 0,063 o3 0,23 0.35 0.48 0466
Gr#2 0.179 (o225 -0.,395 ~0.391 ~0.63 -0.76
CUSH FRESS 73,732 40 98.58 110.3%0 117.94
FSF 7.986 24.00 63.43 49,83 3226
TRUNK FREES 112,999 39 138,87 147 .46 156433
FSF 13,209 40,00 83.84 75,596 a7



<
"
3 JAVILSON LARORATORY
f [
j @
. & RUN 113 88
k. SFEED 12.5
k4 WEIGHT 30600,
® DRAG 17210,
4 MEAN/RMS
1 4
®e - LVUT 3-=—mmmemm FLOW
€ DRIVER ACC -0,023
: Gr#3 0.254
& TROOF ACC -0.008
o Gy #3 0.210
| 4 HOR ACC 0.109
Gr#3 0.151
K <) CUSH PRESS 76.795
° FSF 14,366
C TRUNK FRESS 114,679
] PSF 14,709
. €
o
<
™
‘.
¢
VIR
. &
&
¥
e
v
»

TR-2299

TABLE 7-3
ACV RARGE TRA(N

(Continued)

MFH

LE

LB

USC/BUFF AVG

580+ CFS~—=—ee FAN
42 0.44

0060 "0054
52 0.38

0045 _0037
37 0,43

0035 "'0015
26 78,37

24,00 34,85
a2 142,10

36,00 87.10

173

URAG

0.63
~0.47

0.50
~0.30

0.53
"0'26

?1.76
19.82

152,06
78.35

.................

28-0CT-82

WAVE ENCOUNTERS 40
SEA STATE 2
LCG 110.0 IN

1/10 EXTREME
3660, LE-—=-=~=--
0.88

—0.87

0.61 0.78
-0.38 -0.70
0.73

'0033

103,04

3.79

159.32 163,468
73.12 65,03




FAGE 1
DAVIDSON LABQK&TORY TABLE 7-4 28-0C7-82
ACV BARGE TRAIN
THREE UNITS LCAC TOW, 22.7 FT SPACING, TRACKS DOWN
FeUN 89 , 114

SFEED 1.0 MHFH WAVE ENCOUNTERS 37
WEIGHT 30000, LR SEA STATE 2
DRAG 1e930. LB LCG 110.0 IN
MEAN/RMS QSC/BUFF  AVG 1/3 1710 EXTREME

DRAG 13,628 S0 21,07 29.34 28,23 28.91

KIFS 5.620 3.42 6.44 2,66 0.%6 ~-0.28

e LYT fmmmmmm o FLOW 560, CFS-~——=- FAN DRAG 3060, LE-—==-—==—=

DRIVER ACC -0.011 35 0.89 1.36 2.88

Gr¥l 0,387 1.00 -0.72 -0.90 ~1.15

TROOF ACC -0.006 44 0,69 0.89 1.19

Gr#¥1 0,371 ¢.90 ~-0.64 -0,.82 -1.13

HOR ACC -0,153 61 0.17 0.37 0,49 0.64

Gr#l 0,224 0.25 ~0.47 -0.63 0477 -0,98

CUSH FRESS 85,564 béb 114.74 131.33 152,50 189.64

FSF 16,703 32.00 595.42 40.13 28.60 17.60

TRUNK FRESS 120,363 73 173.79 211.47 251,97 307.13

F5F 23,542 48.00 83,33 60.52 47 .79 35.56

————— LUT Z===-me—eeFLOW 470, CFS-=--=-FAN DKAG 3610, LEB-—-——=-m=v

IIRIVER ACC 0.00% 52 O.66 0.21 1.18 1.324

Gr42 0.348 0.60 -0.53 -0,72 ~0.79 —~0.85

:: 67*2 00333 0050 "'0053 “007_/ '0093 "'0099
HOR ACC ~-0.070 69 G.24 0«43 0.60 0.80

- Gr¥2 0,209 0.25 -0.,36 093 ~0.65 ~0e76
iéﬁ CUSH FRESS 68,015 79 96&.82 107 .85 115.64 136.08
o FSF 15,968 24.00 42,67 28.32 17.17 12.14
o TRUNK FRESS 118,172 S1 7 144,51 154,81  162.64  170.02
FSF 15,296 40.00¢ 88.10 78,12 70.78 b0.44




c -
- TR-2299
- FAGE 2
LAVIDSON LARORATORY TABLE 7-4 28-0CT~-82
‘? ACV BARGE TRAIN
(Continued)
& RUN 89 , 114
SFEED 15,0 MPH WAVE ENCOUNTERS 37
¢ WEIGHT  30000. LE SEA STATE 2
DRAG 13630. LE LCG 110.0 IN
1 & MEAN/RMS 0SC/BUFF  AVG 1/3 1/10  EXTREME
.!5
————— LVT 3---------FLOW 638. CFS------FAN DRAG 3498, LB---c————r
L & DRIVER ACC -0.022 33 0.57 0.81 1.26
Gr %3 0.324 0.60 -0.53 -0.648 -0.81
ol  TrOOF acc -0.012 57 0.48 0.70 0.88 1.06
Gr #3 0.282 0,45 -0.43 -0.61 ~0.70 -0.74
¢ HOR ACC 0.133 38 0.50 0.68 1.22
Gy #3 0.178  0.35 -0.13 -0.23 -0.38
.. CUSH FRESS 75.657 30 104,07 117,82 143,25
FSF 18.207 24.00 56.50 41.85 29,50
¢ TRUNK FRESS 120.702 63 151,39  1465.36 181.20 189.10
FSF 17,452 36,00 93,40 80,26 71.11 65,03
'(
('.
et
¢
i‘-
<
o
-
v




TR-2299

FAGE 1
DAVILSON LARORATORY TABLE 7-5 28-0CT-82
ACY BARGE TRAIN
THREE UNITS, LCAC TOW, 22,7 FT SPACING, TRACKS DOWN
RUN 117 , 118
SFEED 25.0 MFH WAVE ENCOUNTERS 36
WEIGHT 30000, LE SEA STATE 2
[RAG 11260, LE LCG 110.0 IN
MEAN/RMS (OSC/BUFF AVG 1/3 1710  EXTREME
DRAG 11,258 35 17 .44 20.95 23.81
KIFS 4,335 3.42 5.32 2.73 1.91
————— LUT 1----~-—-—~FLOW 681, CFS---—--FAN LRAG 2158. LB-==--==-=-
DRIVER ACC -0.009 50 1.70 2.48 2.96 3,09
G'*l 00754 1000 "0073 "1'07 ‘1022 ""1060
TROOF ACC 0.022 51 1.11 1.60 1.89 2.54
G’*] 00550 0090 —0059 "0089 -1000 _1005
HOR ACC -0.120 44 0.27 0.46 0,64
Gr#1 _ 0.255 0.25 -0.46 -0.67 -1.10
CUSH FRESS 64.875 38 130.25 163.83 188.54
FSF 38,089 32.00 28.20 8.31 -21.52
TRUNK FRESS 116,196 79 208.02 263,91 301.48 324,11
PSF 47,074 48,00 70.40 48.76 36.57 16.97
————— LVT Z-=~-=~-==-FLOW 635 CFS------FAN DRAG 1947 LRB--mm—mmmm
DRIVER ACC 0.004 49 1.26 2,09 2,58
Gr¥2 0,616 0.60 ~0,62 -0.93 -1,14
TROOF ACC 0.006 44 0.69 0.94 1.34
67#2 00373 0050 “0051 "0070 "0094
HOR ACC -0,028 44 0.30 0.48 0,62
Gy #2 0.190  0.25 -0.30 ~0.39 -0.54
CUSH FRESS 67.764 33 109.80 145.31 186.41
FSF 27.913 24,00 41.36 19.56 1.28
TRUNK FRESS 112,442 48 166 .86 186,64 204,08
FSF 28,946 40,00 75491 59,14 35.82

h e Ao cetmsant etie tadst ety iai's s — offy @'y Wy s w7l

b bt it cnthesisl

bt ot innahidh s




o TR-2299
. FAaLE 2
”.
OAVIDSON LARORATORY TABLE 7-5 28-9CT-82
F 3 ACV BARGE TRAIN

(Continued)

r RUN 117, 118
SFEED 25,0 MPH WAVE ENCOUNTERS 3é
T WEIGHT  30000. LE SEA STATE 2
I DRAG 11260. LR LCG 110.0 IN
T MEAN/RMS 0OSC/BUFF  AVG 1/3 1710  EXTREME

C

————— LVUT 3---——-—==FLOW  680. CFS=-—---FAN DRAG 2180, LE--———————
& DRIVER ACC -0.008 a4 0.88 1.36 2.03
Gr#3 0.514  0.40 -0.58 ~0.87 -1.03
C TROOF ACC -0.010 50 0,60 0.91 1.06 1.23
67#3 00382 0045 "0044 —0066 —0079 —0090
C HOR ACC 0.053 28 0.39 0.51 0,69
Gr#3 0.189  0.35 -0.28 -0.39 -0.54
[ o) CUSH FRESS 67.241 47 100.54  113.66 124,11
FSF 25,004 24,00 35.06 5,24 -50,42
C TRUNK FRESS 118.075 SO0 143.70 189.30 208.42 219,55
PSF 26.594 346,00 85,67 69,66 58,65 48,12

s
. C
X G
FL
;€
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<
iQ
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.
io
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R -




TR=2299

FAGE |
LAVIDGON LARORATORY TABLE 7-6 28-0CT-82
ACV BARGE TRAIN
THREE UNITS, LCAC TOW, 22.7 FT SPACING, TRACKS DOWN
RUN 116 , 92
SFEED 30,0 MFH WAVE ENCOUNTERS 28
WEIGHT  30000. LK SEA STATE 2
DRAG 12490, LE LCG 110.,0 IN ’
. MEAN/KMS OSC/EUFF  AUG 1/3 1/10  EXTREME
L NRAG 12,487 23 18.43 21,66 27.77
b- KIFS 4.758  3.42 6425 3.42 1.59
E ————— LVT 1-==moomem FLOW 603, CFS——-—=m FAN DRAG 1540, | Rgemeceeoos
H‘
< DRIVER ACC 0.010 36 1,63 2,27 3.04
b Gr#l 0,783  1.00  -0.67  -1.07 ~1.49
E TROOF ACC 0,007 36 1.14 1.48 1.98
¥ Gr#1 0,608  0.90 ~0.59 -0.97 -1.34
' HOR ACC -0,102 28 0.32 0.46 0.65
5 Gr#l 0.282  0.25 -0.50 -0.45 -0.89
l CUSH FRESS 72,210 50  135.46  161.10 177.21  199.81
N TRUNK FRESS 112,444 32 200.27 235,35 251.36 268.34
. FSF 45.394 48,00 67.74 46.80 35.36 26,10
D LUT 2=mm—mmeme FLOW  S90, CFS-----= FAN DRAG 1510, LE-—-cm—nm-
- DRIVER ACC ~0.014 37 1,25 1.80 2.38
" Gr#2 0.692  0.00 ~0,62 ~0.98 -1.06
[N
" TROOF ACC 0,003 35 0.73 1,06 i,43
:' 6942 00415 0050 -0'4() -007:_) -0.97
3 HOR ACC ~0.035 o .27 .34 0.56
3 Gy #2 0.203  0.25 -0, 31 -0.47 -0.71
! CUSH FRESS 73,757 45 131.26  161.11 191.94
FSF 33.340  24.00 43.73 17.53 3. 45
TRUNK FRESS 112,471 35 185.04  181.07 191 .24

FSF 31.311 40,00 76.82 58.59 39.06




TR-2299

FAGE 2

DAVIDSON LABORATORY TABLE 7-6 28-0CT-82

ACV BARGE TRAIN
(Continued)
RUN 1i6 , 92

SFEED 30.0 MFH WAVE ENCOUNTERS 28
WEIGHT 30000, LEB SEA STATE 2
DRAG 124%90. LE LCG 110.0 IN

MEAN/RMS 0OSC/BUFF AVG 1/3 1/10 EXTREME

----- LUT 3~=~-------FLOW 694, CFS------FAN DRAG 1842, [ B-m—meee—-
DRIVER ACC -0,025 33 1.07 1.57 2,49
G7’3 00635 0060 -0070 ‘1.01 '1018
TROOF ACC -0.,008 41 0.78 1.06 1.43
Gr#3 0.483 0.45 -0.46 -0.89 -1.11
HOR ACC 0.070 22 0.49 0.68 0.99
07’3 0277 0035 -0034 -0048 —0059
CUSH FRESS 43,308 17 106.63 138.88 174.34
FSF 30.947 24.00 25.87 1.52 ~-10.70
TRUNK PRESS 116,740 35 167.73 192.31 218,70

PSF 31,739 36.00 80.71 61.19 47 .84




FAGE 1
DAVIDSON LLARORATORY TABLE 7-7 28-0CT-82
ACV BARGE TRAIN
THREE UNITS, LCAC TOw, 22.7 FT SPACING, TRACKS DOWN
FUN 120 , 119
SFEED 35.0 MFH WAVE ENCOUNTERS 31
WEIGHT 30000. LK SEA STATE 2
DRAG 14110. LE LCG 110.0 IN
MEAN/RMS OQSC/BUFF  AVG 1/3 1/10 EXTREME
DRAG 14.108 27 20.73 26.31 33.15
KIFS 9.463 3.42 .45 4,11 2,22 )
——— LVT 1————mm—m—— FLOW 650. CFS~~——-~ FAN DRAG 1460, LE~——=——---
IRIVER ACC -0,007 46 1.70 2.53 4,52
Gv¥1 0.873 1.00 -0.76 -1.,16 -1.64
TROOF ACC 0.070 39 1.14 1.57 2.76
Gr#l 0.590 0.90 -0.62 ~0.90 -1.20
HOR ACC -0.101 36 0.37 0.66 1.15
Gr#l 0.325 0.25 -0.,52 -0.78 ~1.27
CUSH FRESS 67 .405 60 132,52 165.06 183.09 212.86
FSF 42.140 2,00 28,96 -1.71 -17.34 -74.54
TRUNK FRESS 114,796 63 210,63 272,19 311.06 411.40
FSF S6.781 48,00 62,70 36.68 24,02 9.70
————— LUT 2====——--—FLOW 970, CFS-=-~—-FAN [ORAG 1210, LE~——=——mu-
DRIVER ACC 0.002 45 1.22 1,92 4.41
Gr§2 0693 0.60 -0.63 -1.00 ~1.30
TROOF ACC -0.001 40 0.95 1.53 3.28
Gr¥2 0.507 0.50 -0.51 -0.84 ~1.10
HOR ACC -0.037 42 ). 28 0,49 0.69
Gré2 0.234 0.25 ~0.38 - -0.57 -0.80
CUSH FRESS 72.590 49 126,83 156.96 247,48
FSF : 33,693 24,00 39.41 21.69 -1.60
TRUNK FRESS 108.930 40 164,54 187.01 210,79

FSF 334673 40.00 69.87 49.86 24,99
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T FAGE 2
y DAVIDSON LARORATORY TABLE 7-7 28-0CT-82
4
i ACV BARGE TRAIN
i. (Cont inued)
A
2 - RUN 120, 119
:
g SPEED 35.0 MFH WAVE ENCOUNTERS 31
PR WEIGHT  30000. LB SEA STATE 2
i. DRAG 14110, LB LCG 110.0 IN
> C MEAN/RMS OSC/BUFF AVG 1/3 1/10  EXTREME
:
i
r (
'. ————— Y i FLOW 630, CFS-—-—-- FAN DRAG 1440, LEB-—-—-———-
: € DRIVER ACC -0.006 43 1.22 1.83 2,32
: Gr#3 0.773  0.60 ~0.72 -1,17 -1.,53
C TROOF ACC -0.018 a1 0.86 1.50 2,46
Q Gr#3 0,630 0,45 -0.61 ~1,00 -1.51
- € HOR ACC 0,058 27 0,62 1.07 1.55
: Gr#3 0.364 0.35 -0.43 -0.66 -1.01
. 0 CUSH PRESS 72.281 50 109,74  135.51 151,61  160.42
|® PSF 29.618 24,00 41.51 8.40 -14.39 -36.,67
. TRUNK PRESS 116,770 41 178,09  204.82 248,12
: PSF 40,189 36.00 71.43 45,45 24,06
. C
|Q
i C
:
:
. ¢
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C
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¥
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TR=-2299

FAGE 1
DAVIDSON LAKORATORY TABLE 7-8 28-0CT-82
ACV BARGE TRAIN
THREE UNITS, LCAC TOW, 22.7 FT SPACING, TRACKS DOWN
RUN ?3 , 121
SFEED 44,7 MFH WAVE ENCOUNTERS 26
WEIGHT 30000, LE SEA STATE 2
LIRAG LE LCG 110.0 IN
MEAN/RMS 0OSC/BUFF AVUG 173 1/10 EXTREME
—————— LVUT f~==~—m e eFLOW CFS---~-~FAN DRAG LE~=———m
DRIVER ACC -0.021 25 2.08 2.92 3.67
Gr#1 1,004 1.00 ~0.96 ~1.23 -1.37
TROOF ACC 0.002 20 1.03 1.46 1,72
Gr#1 0.529 0.90 -0,63 -0.91 -1.26
Gr#1 0,326 0,25 -0,48 -0.74 -0.90
CUSH FRESS 68,089 38 136.70 179.39 202.94
FSF 44.714 32,00 29.05 1.41 -12.90
TRUNK PRESE
FSF
----- LVT Z2==~--=-~—-FLOW 580, CFS-~~=—=FAN DRAG 980, LE-===-~——n
DRIVER ACC 0.014 32 1,32 2,20 3,26
G!*:’ 00786 0060 —0055 -1.04 ~1.2
Lr#2 0,523 .20 ~0.39 ~-0.82 -1.07
HOK ACC -0.027 2 0,22 0,38 0,52
Gr#2 0.194 25 -0.31 -0.44 ~0.73
CUSH FRESS 72.306 38 133,21 166,68 220.89
FSF 36,718 24,00 45,18 15.93 1,72
TRUNKN FRESS 110,244 26 169.52 198, 2% 218,91
FOF 39,101 AC.( 0 67,2 41,608 30,11



TR-2299

DAVIDSON LAGORATORY TABLE 7-8

(Continued)

ACV BARGE TRAIN

RUN 93 | 121
SFEED 44,7 MFH
WEIGHT  30000. LE
DRAG LB
MEAN/RMS OSC/BUFF  AUG 1/3
————— LUT 3~=-=-mmeFLOW CFS------FAN DRAG
DRIVER ACC -0.015 31 1.13 1.70
Gr#3 0,659 0,60 -0.63 -0.94
TROOF ACC -0,012 31 0.63 1,03
Gr#3 0.42 0,45 -0.46 ~0.71
HOR ACC 0.036 7 0,36
Gr#3 0.178 0.3% -0,23
CUSH PRESS
PSF
TRUNK PRESS 116.539 29 170.68 190,60
PSF 32,750 36,00 78,79 55.81
C
e
¢
€
..
¢
¢
.
<
L
L7
e
v
-

FAGE 2

28-0CT-82

WAVE ENCOUNTERS 24
SEA STATE 2
LCG 110.0 IN

1/10 EXTREME

2.50
_1025

1.62
—1001

0.62
"0038

214,90
41.01



FAGE 1
LAVIOSON LARORATORY TABLE 8-1 16-SEF-82
ACV BARGE TRAIN
FOUR UNITS, LCAC TOwW, 22.7 FT SPACING, TRACKS DOWN
RUN 94
SFEED 5.0 MFH WAVE ENCOUNTERS 46
WEIGHT 30000. LE SEA STATE 2
TIRAG 1760. LE ILCG 110.0 IN
MEAN/RMS O0SC/EBUFF AVG 1/3 1710 EXTREME
DRAG 1.760 44 4.58 S.46 6.24
KIFS 1.279 3.42 =0.23 -0.47 -0.63
----- LUT 1-~-—==--~FLOW  640. CFS~=--==FAN DRAG 9640, LE~mw————u-m
TROOF ACC -0.189 446 0,23 0.33 0.42
67#1 05142 0.60 -0054 -0061 -0078
HOR ACC -0.078 S0 0.09 0.15 0,19 0.20
Grtl 0.082 0.25 ~-0.25 -0.,29 =-0.31 -0,32
CUSH FRESS 654540 34 89.835 99.89 117.03 !
F'SF 6.613 22.00 47 .56 43.93 42.21
TRUNK FRESS 110.821 72 143.60 153.23 158.21 161.65
F'SF 10.678 48.00 85.97 80.55 78.20 74,34
----- LUT 2---=ewee-FLOW 630, CFS—=-~~~FAN DRAG 9180, LE-=m—mm—m=
DRIVER aACC -0.003 48 0,34 0.40 0.43 0.50
Gr¥2 0.150 0.60 -0.39 ~0.47 -0.51 -0.52
TROOF ACC -0.016 I=Y:) 0.34 0.43 0,49 0.52
Gr#2 0.141 0.90 ~-0,33 -0.42 ~-0.49 -0,33
HOR ACC -0.074 40 0.11 0,16 0.21
Gy 42 0.079 0.25 -0.26 -0.31 -0.35
CUSH FRESS 63,462 24 832.82 ?5.65 113.721
FSF S.681 24,00 47,70 40.17 31.76
TRUNK FREES 107.210 22 132,41 135.83 137.62

FSF £.180 40.00 85.40 €2.13 77.164
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© TR-2299 FAGE 2
®
DAVILSON LARORATORY 16~SEF-82
TABLE 8«1
@ ACV BARGE TRAIN
® (Continued)
) RUN 94
SFEED F5.0 MFH WAVE ENCOUNTERS U6
® WEIGHT  30000. LK SEA STATE 2
™) IRAG 1760. LB LCG 110.0 IN
o MEAN/FMS OSC/BUFF  AVUG 1/3 1/10 EXTREME
e
® - LUT 3==mrmem——— FLLOW 710, CFS——==w= FAN DRAG 10890, LB-—=w=—m~—-
] DRIVER ACC 0.040 33 0.61 0.71 1.32
G,#3 G:: 1.00 ~-J.56 -0.469 -0.,73
@
¢ |
¢
) CUSH PRESS 57.586 132 76.26 85.28 90.12 97.47
o FSF 10,997 24.00 41,92 31.48 25.93 13.47
¢ TRUNK FRESS 112,956 170 137.78 144.37 150.79 164.14
. PSF 10,686 36.00 91.28 85.33 81.39 76,70
¢
®  ----- LUT 4~—wiicmmmm FLOW CF8———=—- FAN DRAG LE-——m
¢ . DRIVER ACC ~0.023 84 0.44 0.58 0.68 0.83
67’4 00172 0060 -'0039 —0051 -0064 ”‘0084
¢ TROOF ACC -0.019 84 0.35 0.46 0.38 0.75
- Gy #4 0.169 0.50 -0.38 -0.50 ~0.61 “0.71
¢ HOR ACC 0,063 12 0.28 0.33 0.36 0.36
) Gr#4 0,076 0.40 -0.18 ~0.20 -0.21 -0.2
¢ CUSH FRESS 46.664 114 83.79 90.31 95,03 97,39
| FSF 8.784 24.00 49.00 A.74 34.83 26,44
€ TRUNK FRESS
FSF
¢
v

1
\ 4
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TR-2299
FAGE 1
TABLE 8-2 o
VIn N LARORATORY 17-SERF-82
DAVIISON LARORA ACV BARGE TRAIN
FOUR UNITS, LCAC TOW, 22.7 FT SPACING, TRACKS DOWN
RUN 98
SFEEIL 10.0 MFH WAVE ENCOUNTERS 48
WEIGHT  30000. LH SEA STATE 2
IRAG 15880. LE LCG 110.0 IN
MEAN/RMS OSC/BUFF AUG 1/3 1710 EXTREME
DRAG 15.882 53 20.80 23.74 25.54 27 .62
KIFS 3,900 3.42 10.13 7.50 $.87 4,72
e K7 (N PS— FLOW 450, CFGmmmmm- FAN DRAG 4750, LE=-=m—-—m-
IRIVER ACC -0.033 44 0,42 0.77 0.89
Gr#1 0,264 1,00  -0.63  -0.7g -0.98
TROOF ACC
Go k1
HOR ACC -0.045 55 0.17 0.24 0.8 0.37
Gr#1 0.119  0.25  -0.25  =0.35  ~0.40  -0.43
CUSH FRESS 59.973 81 96.29  121.88 139.80  149.24
FSF 18.601 32.00  35.16  24.20  18.99 11.51
TRUNK FRESS 106.942 72 152.84  186.03  242.17  345.33
FSF 17.789 48,00  76.20  &5.10  59.41 52.54
----- LUT 2===-=cu-oFLOW 690, CFS-m===-FAN DRAG 5260 . LE-————meeo
DRIVER ACC 0.008 57 0.43 0.57 Q.64 0.70
Gr 42 0.209 0.60 -0.42 -0.56 -0,64 -0.68
Iy TROOF AaCC -0.001 &3 0,36 0.48 0.57 0.67
f{ Gr 2 O.1%92 0.50 ~-0,39 -0.54 ~0.&2 -0.45
3 HOR ACC ~0.022 19 0.20 0.27 0.36
p Gr#2 0.111 0.25 ~0.23 ~-0,31 -0.35%5
Fy
K CUEH FRESE D7 .866 72 81.45 103.08 128,02 150.20
FSF L2.4327 24,00 40,26 30.72 26.25 19.43
TRUNK FRESS 111.218 a2 135,94 143,01 149,10 157,43

" FSF 11.947 40,00 84.10 76.60 71.54 bé .64




LY
TR-2299
~ FAGE 2
TABLE 8-2 , ]
DAVINSON LLABORATORY 17-SEF-82
~ ACV BARGE TRAIN
. (Continued)
R r
RUN 98
r SFEED 10.0 MFH WAVE ENCOUNTERS 48
WEIGHT 30000. LE SEA STATE 2
t [IRAG 15880. LK LCG 110.0 IN
MEAN/RMS OSC/BUFF AVG 1/3 1/10 EXTREME
C
L eama- LUT 3mmmmmmee FLOW 730. CFS==——~= FAN DRAG 5820. LE~——~—=—mm———
IRIVER ACC -0.009 58 0.46 0.60 0.73 0.50
Gr#3 0.218 0.640 -0.43 -0.57 -0.69 -0.76
L &
n TROOFP ACC -0.005 75 0.39 0.54 0.60 0.70
Gr#3 0.206 0.45 -0.32 -0.48 -0.57 -0.68
0
HOR ACC
o Gr#3
CUSH FRESS 58.394 94 79.92 98.35 118.55 150.57
PSF 14.848 24.00 37.44 23.01 13,43 -17.43
©
TRUNK FRESS 117.176 108 144,729 155.10 161.79 176.69
PSF 13.620 36.00 92,99 83.88 78.81 86,17
C|
------ LUT 4-——mmee—FLOW 600, CFS—==—-=FAN DRAG 4520, LBem—e~——eame-
¢
DRIVER ACC -0.008 ‘64 0.40 0,54 0.66 0.76
c G"q 00209 0060 "0045 "0059 -0068 "0077
)
TROOF ACC -0.017 59 0.39 0.55 0.67 0.76
c Gr#4 0.204 0.50 -0.39 -0.56 -0, 68 -0.78
: HOR ACC 0.042 17 0.33 0.42 0.47
< Gr#4 0.113 0.40 -0.22 -0.2 -0.33
: CUSH PRESS 69,113 49 8%9.38 99,89 111,643 117.33
FSF 11.374 24.00 48.73 38.91 32.43 26.07
¢ .
TRUNK FRESS
FSF
(@
v
v
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tﬁ TR-2299

£ TABLE 8-3 FAGE 1
Ej IAVIDSON LAEORATORY ACV BARGE TRAIN 16-SEF-82
Ei FOUR UNITS, LCAC TOW, 22.7 FT SPACING, TRACKS DOWN

v
.

2 RUN 95
W
b SFEED 12.5 MFH WAVE ENCOUNTERS 43
1 WEIGHT 30000. LE SEA STATE 2
' DRAG LE LCG 110.0 IN
r
b mEAN/RMS OSC/BUFF AVG 1/3 1/10 EXTREME
3
o
<
oo m=—— LUT l=—eeeem— FLOW 700, CFS~—mmww FAN DRAG 4610. LB===—w——en
L]
é IRIVER ACC -0.010 60 0.68 0.90 1.03 1.19
Grél 0.337 1.00 -0.,72 -0.90 -0.98 -1.,07
- TROOF AGC -0.019 72 0.49 0.71 0.85 1.19
- Grél 0,292  0.60 -0.52 ~0.72 -0.83 -1.05
i HOR ACC -0.121 57 0.13 0.25 0.31 0.38
4 G’*i 00154 0025 "'0037 _0048 _0056 "0065
“.
e CUSH FRESS 65.301% 87 89.44 98,2 106.37 112,43
g FSF 12.88% 32,00 41.53 31.65 25.50 21.87
i JUNK PRESS 120,160 132 163,09 192.71 230.98 442,92
- FSF 23.668 48.00 85.47 70.83 61.66 50.92
ij ————— LUT 2mmmmee e FLOW 580, CFS-=———=== FAN DRAG 3520, LE~==—<m——w-
; DRIVEF ACC 0.001 65 0.41 0.56 0.48 0.75
o Gr#2 0.216 0,60 -0.45 ~0.61 ~0.72 -0.81
& TROOF ACC -0.009 55 0.38 0.59 0.74 0.88
< Gr#2 .242  0.50 -0.40 -0.59 -0.72 -0.86
a HOR ACC ~0.064 51 0.19 0.30 0.36 0.41
i Gr#2 0.150 0.25 -0.31 -0.41 -0.45 -0.50
w
" CUSH FRESS 74,514 45 89.14 93.86 100.88
- FSF 5.993 24,00 59.50 55,45 50.82
; TRUNK FRESS 111,628 134 140.66 155.68 168.30 192.50
; FSF 15.525 40,00 83.85 71.43 64.2 51,71
.. 0
N




RUN 95
fe r
io" SPEED
! WEIGHT
v DRAG
|8
:
A
P “
!."
I G LUT 3—m==ee
; DRIVER ACC
R & Gr43
S
| &
!
o CUSH FRESS
C FSF
TRUNK FRESS
C FSF
@
; « ----- LUT 4--—mne—
: DRIVER ACC
€ Gy ¥4
| & TROOF ACC
R Gr#4
HOR ACC
¢ Gor#4
. CUSH FRESS
< FSF
TRUNK FRESS
& FSF
v
¢
9
(¥
v

DAVILSON LARORATORY

TR-2299

TABLE 8-3
ACV BARGE TRAIN
(Continued)

12.5 MFH

30000. LB

20470, LB
MEAN/RMS OQSC/BUFF AVUG 173
--=FLOW 710, CFS=====~ FAN DRAG
0.012 116 0.48 0.68
0.274 0.60 -0.44 -0.48
57.740 80 79.94 89.97
12,790 24,00 42,462 29.20
113.056 163 141.00 154.21
16.388 34.00 89.97 77 .44
~=~FLOW 570. CFS==——a—=- FAN DRAG
0.001 44 0.47 0.64
0.249 0.40 -0.46 ~-0.61
~0.010 76 0.40 0.60
0.235 0.30 ~-0.29 ~0.33
0,099 22 0.46 0.41
0,149 0040 _0017 -Q0.2
692,363 98 88.06 93.16
12.434 24,00 48.45 36,19

R Y T W Y e

WAVE ENCOUNTERS

FAGE 2

16-SEF-82

43

SEA STATE 2
LCG 110.0 IN

1/10 EXTREME
43500 LB _________
0.83 1.09
-0084 _0096
?25.84 117.29
18.03 -21.00
162.29 175,69
70.43 59.06
3310, LE~=—===mmm-
0.76 0.92
-0072 “Oo78
0.81 0.98
-0.463 ~0.76
.94
~0.36
100.84 103,53
25.354 12.63

LR VN DV el



TR-2299

FAGE 1
TABLE 8-4 F_go
IAVIDSON LARORATORY 17-SEF-82
: ACV BARGE TRAIN
FOUR UNITS, LCAC TOW, 22.7 FT SPACING, TRACKS DOWN
RUN 90
SFEED 12.5 MFH WAVE. ENCOUNTERS 42
WEIGHT 30000. LE SEA STATE 2
DRAG 20470, LK LCG 110.0 IN
MEAN/RMS OSC/BHUFF AVG 1/3 1/10 EXTREME
DRAG 22.353 46 30.98 35.49 39.03
KIFS 6.322 3.42 14.27 10,56 3.89
----- LVT 1-=---=----FLOW  730. CFS-~----FAN DRAG 4560. LE~~—=mm——o
LRIVER ACC -0.011 48 0.67 0.87 1.01
G’*i 00318 1000 -0070 -0084 "0099
TROOF ACC 0.032 S 0.69 0.89 1.02 1.32
Gr#1 0.35 0.90 -0.61 -0.89 -1.07 -1.28
G!#l 00155 O¢25 _0539 -Oo49 "0057 "0059
CUSH FRESS
FSF
TRUNK FRESS 113,776 64 159.22 183.84 221.23 341.89
FSF 18.193 48.00 83.22 71,33 62.70 34.96
----- LVUT 2-~-=-=—=<FLOW  620. CFS-~--—=-FAN DRAG 3780. LEm=-—=————
LRIVER ACC -0.007 41 0.43 0.58 0.21
Gr#2 0.203 0.60 ~-0.43 -0.355 -0.64
TROOF ACC -0.002 36 0.42 0.56 0.46 0.72
Gr#2 0.227 0.30 -0.,40 ~0.55 -0.,63 ~0.66
HOR ACC -0.026 33 0.23 0,33 0.41 0.47
Gr#2 0.142 0.2% -0.28 -0.40 -0.48 ~0.54
fCUSH FRESS 68.277 44 86.65 ?3.41 99.01
FSE B.258 24.00 30.95 445,43 40,35
TRUNK FRESS 111,299 41 138.80C 146.13 158.27

FSF 13.189 40.00 82.324 73,50 70.80




1= TR-2299

~ FAGE 2
) TABLE 8-4 et
DAVIDSON LARORATORY 17-GEF-82
- T ACV BARGE TRAIN
[ (Continued)
Y .
RUN 99
o SFEED 12.5 MPH WAVE ENCOUNTERS 42
) WEIGMT  30000. LB SEA STATE 2
. DRAG 20470, LE LCG 110.0 IN
MEAN/RMS OSC/BUFF  AUG 1/3 1710  EXTREME
L
¢ T LUT 3= FLOW 730. CFS——~—m-r FAN DRAG 4620, LE~——m——emee
DRIVER accC -0.016 42 0.44 0.43 0.85
C Gr#3 0.246 0.40 -0,51 -0.65 -0.81
o TROOF ACC ~0.007 &5 0.37 0.53 0.64 C.74
C Gr#3 0.231 0.45 ~0,39 ~0.59 -0.78 -0,99
HOR ACC
Gyt3
O
® CUSH PRESS
C FSF
TRUNK FRESS 115,334 56 141.10 148.44 153,01 157.14
C FSF 2.349 34.00 89.84 81.5¢ 75.31 69,17
L
; ¢ T LUT 4o—mmmmeee FLOW CFG-mmemm FAN DIRAG LB=me e
E IRIVER ACC -0.007 45 0.47 0.65 0.92
Eﬁ C Gréa $ 241 0.40 ~-0.45 -0.60 -0.81
T TROQF ACC -0.014 53 0.44 0.65 0.84 1.02
k‘, L 67*4 0235 0050 —0039 "0055 _0065 _0070
K
g HOR ACC 0,037 26 0.38 0.54 0.87
\. c 61#4 0.157 0040 “0023 "0033 "0.45
ﬁu CUSH FRESS 68.461 S5 87.59 94,08 98,35 101.23
< C PSF 11.311 24,00 47.71 33,08 31,449 25,69
e
- TRUNK FRESS
. FSF
R @
"
’ﬁ'u
Do
T -
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TR~2299

FAGE 1
LDAVINSON LLAERORATORY TABLE 8-5 17-8EF-82
ACV BARGE TRAIN
FOUR UNITS, LCAC TOW, 22,7 FT SPACING, TRACKS DOWN
RUN 100 i
SFEED 15.0 MFH WAVE ENCOUNTERS 42
WEIGHT 30000, LE SEA STATE =2
IIRAG 17820, LE LCG 110.0 IN
HEAN/RMS OSC/BRUFF AVG 1/3 1710 EXTREME
DRAG 17.816 S4 24,54 31.90 34.57 37.67
KIFS 7.446 3.42 7.94 2,78 -1.35 -6.56
————— LYT 1-—===—--~FLOW CFG-~--—-FAN DIRAG LR —————— e
LORIVER ACC ~-0.00% 49 0.87 1.20 2.03
Gr#1 J.421 1.00 -0.73 -1.02 -1.45
TROOF ACC
Gr#1
HOR ACC -0.113 47 .22 0.40 0.79
Gr#1 «231 0.25 =-0.46 ~-0.60 -0.77
CUSH FRESS 66.317 37 ?6.31 110.65 128.80 145.81
FSF 16.4646 32,00 39.02 26.36 17.84 ?.98
TRUNK FRESS
F'SF
————— LUT 2-=--==-=-FLOW 670, CFS—-~----FAN DRAG 3810. LEB—————m——v
DRIVER ACC -0.001 42 0.64 0.85 1.30
Gr¥2 0.335 0.60 -0.5% -0.71 -0.85
TROOF ACC -0.007 43 0.51 0.73 1.02
G:32 0.318 G.50 -0.53 -0.72 -0.93
HOR aCC ' -0.069 47 0.29 0.47 0.76
CUSH FRESS 74.275 59 102.02 113.21 120.7% 127.07
FSF 16.784 24,00 47 .78 32.56 22.04 15.69
TRUNK FRESS 124.598 30 15%.40 171.06 180.76 188.25
FSF 17.166 40.00 ?24.28 83.20 77.80 65.81




- o TR-2299
FAGE 2
.
. TAVINSON LAKORATORY TABLE 8-5 17-SEF-32
HE ACV BARGE TRAIN
& (Continued)
- RUN 100
) SFEED 15.0 MFH WAVE ENCOUNTERS 4
.'- WEICHT  30000. LB SEA STATE
IIRAG 17820, LE LCG 110.0 I
C MEAN/KMS O0OSC/BUFF  AUG 1/3 1710  EXTREME
r (
e, e UL FLOW 440, CFS—=———= FAN DRAG 3480, LE——=—————n
» € TRIVER ACC ~0.010 37 0.73 1,03 1.58
Gr#3 0.382 0.40 -0.56 -0.85 ~1.15
°C TROOP ACC ~0.014 s3 0.47 0.73 0.84 0.95
, Gr43 0.334  0.45 -0.50 -0.76 -0.98 -1.33
- & HOR ACC
Gryi3
{
.0 CUBH PRESS 73,499 69 99.58  115.39  128.41 137.89
C TRUNK FRESS 119,279 S1  155.27 168,51 177.82 188,72
FSF 19.421 34.00 91.76 77.09 69.17 67467
C
¢ ... LUT 4—mmeeeo FLOW CFEmmmmmn DRAG LEmmm e mm e
< IRIVEK ACC 0,006 35 0.43 0.84 1.15
Gr 44 0.321 0.40 -0.51 -0.71 -0.92
| € TROOF ACC -0.015 37 0.49 0.71 1.06
v 394 0.300 0.50 -0.50 -0.48 -0.99
[ HOR ACC 0.12% 28 0.53 0.70 0.89
Gr#4 .202  0.40 -0.18 ~0.30 ~0.50
L © CUSH FRESS 84,014 S50 104.75 112,46  118.94 124,42
v FSF 14.636 24,00 - 61.04 48,65 40,57 30.67
& TRUNK FRESS
. FSF
&
v
&



TR-2299

i FAGE 1
DAVIDSON LARORATORY TABLE B-6 28-0CT-82
; ACV BARGE TRAIN
FOUR UNITS, LCAC TOW, 22.7 FT SPACING, TRACKS DOWN
RUN 101 , 108
SFEED 20.0 MFH WAVE ENCOUNTERS 42
WEIGHT 30000. LR SEA STATE 2
: DRAG 14240, LE ILCG 110.0 IN
|
MEAN/RMS OSC/BUFF  AVG 1/3 1/10 EXTREME
LRAG 14,241 45 21.21 25,31 29,359
KIFS 5.515 3.42 6.49 3.57 0.05
—————— LUT 1=~ FLOW 669, CFS———~~~FAN IIRAG 2822, LER-=m=———=——-
DRIVER ACC -0.014 45 1.32 2,19 3.09 3,54
G’#l 00636 1000 —0077 -1012 "1025 _1030
TROOF ACC 0.041 69 0.89 1.17 1.38 1.73
G,tl 00417 0090 —OOSB -0084 "1000 _1024
HOR ACC -0.099 56 0.26 0.45 0.56 0.68
07*1 00241 0025 _0043 -0056 "'0066 "0081
CUSH FRESS 74,132 91 122.43 151.76 182.10 199.81
FSF 28.641 32.00 42,35 23.90 11,30 2.74
TRUNK FRESS 123.719 42 195.04 245.24 312.79
PSF 35.941 48.00 80.90 63.33 47,69
=== LVUT Pmmmmee e FLOW 740, CFS=——===—= FAN IIRAG 2790, LE~————mmweu
DRIVER ACC 0.003 50 0.89 1,42 1.89 2,71
Gr#2 0.507 0.60 ~0.64 -0.93 -1.06 -1,30
TROOF ace 0.007 53 ' 55 0.82 0.96 1.06
Ged?2 0.347 0.50 ~0.53 -0.75 -0.85 =0.95
HOR ACC -0.052 47 0.31 0.47 g.92
07#2 0234 0025 "0041 -0'59 “‘0085
CUSH FRESS 49,820 71 88,02 116.95 141,16 218.82
FSF 33.716 24,00 15,90 ~25.,44 -46.05 -59.9¢
TRUNK FRESS 110,656 53 152,89 169,688 182,01 199,08

FoF 21 .469 40.00 77477 63.63 96437 951.65




@
-
DAVILISON LARORATORY
-
@
7 RUN 101 , 108
| SFEED 20.0
4 WEIGHT 30000,
o DRAG 14240,
C MEAN/RMS
(
® - LVUT 3-=—=—mmm- FLOW
C DRIVER ACC -0.028
Gr#3 0.451
C TROOF ACC -0.003
e Gr$3 0.258
C HOR ACC 0.022
Gr #3 0.157
‘0 CUSH FRESS 48.516
 J PSF 28.147
¢ TRUNK FRESS 114,997
PSF 23,803
(',
® | e LUT 4-==mmmmee FLOW
C DRIVER ACC 0.002
Gr$4 0.483
¢ TROOF ACC -0,012
@ Gy #4 0,291
¢ HOR ACC 0,059
Gr #4 0.184
¢ CUSH FRESS 52,530
- PSF 27,019
¢ TRUNK PRESS 108.825
FSF 34,953
¢
v
¢
v

TR-2299

TABLE 8-6
ACV BARGE TRAIN
(Continued)

FAGE

2

28~-0CT-82

MFH WAVE ENCOUNTERS 42
LE SEA STATE 2
LB LCG 110.0 IN
DSC/BUFF  AVG 1/3 1/10 EATREME
775 CFS===~~-- FAN DRAG 3037 LEB-~-—--——-
39 0.87 1.35 2.14
0.60 ~0.64 ~-0,88 -1,01
45 0.47 0.7 1.29
0,45 -0.41 -0.% -0.70
15 0.28 0.38 0.49
0.35 -0.30 -0.40 -0.42
19 90.7 131.14 172.35
24.00 11.56 -18.12 -59.55
48 198.52 183.22 214,29
36,00 81.58 65,98 55.64
713 CFS=~==-- FAN DRAG 2644 | Roee——e—e
19 0.76 1.03 1.20
0060 “'0072 "0099 "'1028
32 0.59 0,92 1.36
0050 "0046 "'0066 "0079
28 0.41 0,57 0.87
0040 “0026 "0035 “'0046
38 86,16 108,38 148.49
24,00 9,28 -24,55 ~62,75
40 127.78 156,20 179.87
36.00 38.90 -31.92 -88.76
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NAVIDISON LARORATORY 20-SEF-82
TABLE 8-7
ACV BARGE TRAIN
FOUR UNITS, LCAC TOW, 22.7 FT SPACING, TRACKS DOWN
RUN 105
SFEED 25,0 MFH WAVE ENCOUNTERS 21
WEIGHT  30000. LK SEA STATE 2
LIRAG LE LCG 110.0 1IN
MEAN/RMS OSC/EUFF  AVG 1/3 1/10  EXTREME
ey TLV2 g P FLOW 650, CFS=m—w—— FAN DRAG 2120, LE=—-————e—
DRIVER ACC 0,026 25 1.70 2,48 3.34
Gr#1 0.721 1.00 -0.81 -1.10 -1.26
TROOF AGC 0.007 24 1.06 1,46 1.56
Gr#l 0.556 0.90 -0.60 -0.93 -1.00
HOR ACC -0.086 21 0.36 0.53 0.77
Grél 0.286 0.25 -0.47 -0.47 -0.96
CUSH FRESS 71.018 36 131.49 141.52 184.65
F'SF 35.114 32,00 34,22 11.91 -37.18
TRUNK FRESS 118.541 37 205.84 253,73 297 .43
F'SF 44,161 48,00 74,58 54,96 40,41
——— LUT Dmmemm e FLLOW 660, CFS=rmm=n= FAN DIRAG 1910, [Ee—mm————e—-—
DRIVER ACC 0.002 26 1.31 2.01 2,79
G2 0.647  0.60 ~0.66 -0.89 -1.03
TROOF ACC 0.002 23 0.76 1.14 1.75
. G-42 0.434  0.50 -0.52 -0.75 ~1.,03
-
e,
i HOR acC ~0.,066 23 0.25 0.49 0.76
v God2 0.240  0.25 -9 ~0.53 ~0.75
L CUSH FRESS 57.798 38 112,27 152,22 218.39
- FSF 33.088 24.00 27.43 3.50 -72.90
- TRUNK FRESS 106,022 26 160.35  178.35 2002.42
F'SF 28,185 40,00 70.68 57,20 44.98
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TR-2299

DAVIDSON LS RATORY
! ABORATO TABLE 8-7
ACV BARGE TRAIN

{Continued)

173

DRAG

1.34
‘0091

0.83
-0076

0.62
‘0062

139.07
19.80

187.13
67 .67
IIRAG

1.81
-0099

1.14
_0066

0.68
—OA44

119.02
16.00

RUN 105
SPEED 25.0 MFPH
WETIGHT 30000. LE
DRAG LB
MEAN/RMS O0OSC/BUFF AVG
m=tmeUT Zmmmmeeees FLOW 650, CFS——~———
DRIVER ACC -0.015 26 0.91
Gr23 0,541 0.460 ~-0.38
TRGOF ACC -0.011 25 0.36
Gr¥3 0.381 0.45 -0.46
HOR ACC 0.006 17 0.41
61’3 00274 0035 _0043
CUSH FRESS 71.843 38 112,23
PSF 31.139 24.00 44 .74
TRUNK FRESS 117,961 27 165.91
FSF 27.445 34.00 84,4664
----- LUT 4——m e FLOW CFS=mmmmm
DRIVER ACC -0.00% 20 1.14
G,’4 00600 0060 "0075
TROOF ACC -0.,016 19 0.74
Gr#4 0.378 0.50 -0.51
HOR ACC 0.058 13 0.32
Gr#4 0.226 0.40 ~0.31
CUSH PRESS 69.207 22 104.95
FSF 24,232 24.00 346.87
TRUNK FRESS
FSF
e RN e T S T N R e T Ve T

WAVE ENCOUNTERS 21
SEA STATE 2

LCG

1710

2070, LB--

110.0 1IN

EXTREME

1.77
—1024

1.18
-1010

0.78
"‘0 . 86

190.8%
-89.51

205.26
30.38

2.11
_1513

1.33
"0072

0.82

—0055

132.74

=-20.21
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DAVILSON LABORATORY

RUN 109 ,
SFEED
WEIGHT
IIRAG

DRAG

KIFS

————— LvVy 1-————-

DRIVER ACC

Go#¥1

TROOF ACC

Gr¥1

HOR ACC

Gr#¥1

CUSH FRESS

FSF

TRUNK FRESS
PSF

----- LUT 2=-=mmme

IRIVER ACC
G-32

TROOF ACC
Gr#2

HOR ACC
Grd2

CUSH FRESS
FSF

TRUNK
FSF

FRESS

30.0
30000,
1493C.

MEAN/RMS

14.934
3.208

~0.003

0.3552

-0.,064
0237

69.110
32,609

-FLOW

0,013
0.637

~0.,001
0.404

"'0 . 033
0.1465

72,103

27,757

112,231
27.993

TR-2299

TABLE 8-8
ACY RARGE TRAIN

MFH
LE
LE
0SC/BUFF  AVG
41 19.48
J3.42 10.08
710, CF§-==~- -
53 1.465
1.00 ~0.77
24 1.03
0.90 ~-0.59
40 0.29
0.25 -0.38
65 128.24
32.00 35.12
87 212.09
- 48,00 764.93
600+ CFS~m=mmm
58 1.08
0.60 ~0.62
46 0.74
0.'::0 "‘0048
446 0.23
0025 "‘0027
63 118.02
24.00 42,92
o2 159,39
4G.00 76438

L

1/3

22.97
7+60
DRAG

2.06

-1'15

1.46
-0088

DRAG

1.71
_0097

1.06
~0.73

0.35
"‘0035

153.99
2Z.48

178.77
59 .88

___________

FOUR UNITS, LCAC TOW, 22.7 FT SPACING, TRACKS DOWN

FAGE 1

28-0CT-82

WAVE ENCOUNTERS 30

SEA STATE 2
LCG 110.0 IN

1/10

24,39
7.01
2000, LE

3.04
-1.29

168.03
3.35

314.14
38,98

1330. LK

2.0

o b o

"‘1013

173.63
15.46

,,,,,

.« e -

EXTREME

25,30

6.46

3.26
-1 '39

1.94
-1003

0,68
—0079

172.44
~0.78

329.76
23.44

2,91
"1027

1.34
-0.89

0.37
“‘0048

211.93

=
o Jod

2035.75

464,65

-y
L
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§e TR-2299 E
: . FAGE 2
- DAVIDSON LABORATORY TABLE 8-8 28-0CT~-82
oo ACV BARGE TRAIN
" (Continued)
4! RUN 109,102
: . SFEED 30.0 MFH WAVE ENCOUNTERS 30
R WEIGHT 30000, LB SEA STATE 2
10 DRAG 14930, LB ILCG 110.0 IN
r MEAN/RMS 0SC/EUFF  AVG 1/5 1/10  EXTREME
s
'0 ————— LUT 3=-—=meam- FLOW 640, CFS==—--—- FAN ORAG 1680, LE~=—m===o-
S ¢ DRIVER ACC 0.004 48 0.96 1,47 1,91
: G’*z 00557 0060 -0062 ‘0092 "‘1014
. C TROOP ACC ~0,006 39 0.57 0.78 1.03
'0 Gr #3 0.334  0.45 ~0.42 -0.60 -0.79
I & 4YOR ACC 0.017 15 0.36 0.50 0,83
: Gr#3 0.212  0.35 -0.31 -0.42 -0.54
N & CUSH FRESS 71,031 a1 94.57 106,99 149,21
l. FSF 15,155 24.00 49,08 36.78 25,25
( C TRUNK FRESS 115,997 46  159.02 179.04 202,26
FSF 24,299 36,00 85,93 2,32 57.89
! .
y L
!Q ----- LUT 4mmmmimmmm ~FLOW 599 CFS~=—mm-- FAN DRAG 1478 [ Bo-——ooo
. ( DRIVER ACC -0,003 23 0.90 1.82 2,07
: Gr #4 0.487  0.40 ~0.60 -0.79 -1.02
3 C TRCOF ACC ~-0,041 42 0.53 0.89 1.58
|C Gr#4 0.315  0.50 -0.43 ~0.60 -0.,72
& HOR ACC 0,048 14 0.32 0.43
: Gy #4 0.135  0.40 ~0,27 -0, 40
. CUSH FRESS 68,941 20 99,13 113,02 126,66
ic PSF 21.322 24.00 41.53 24,94 74079
e TRUNK FRESS 108.658 40 148.06 195.19 272,56
; FSF 43,206 36.00 44,79 -27.44 ~80.90




TR-2299

FAGE 1
DAVIDSON LARBRORATORY TABLE 8-9 28~-0CT-82
ACV BARGE TRAIN
FOUR UNITS, LCAC TOW, 22,7 FT SPACING, TRACKS DOWN
RUN 106 , 111
SFEED 34.8 MFH WAVE ENCOUNTERS 29
WEIGHT 30000. LK SEA STATE 2
DRAG 17770. LE LCG 110.0 IN
MEAN/RMS OSC/BUFF  AVUG 1/3 1710 EXTREME
IIRAG 17.748 31 25.11 30.51 35.82
KIFS 64026 3.42 11.15 7.47 S5.15
----- LVT 1—==-===~-FLOW $70. CFS~—-~-—-FAN DRAG 1240, LH-—~——==u-
LIRIVER ACC -0.003 39 1.86 2.77 4,34
G"l 00899 1000 —0084 “1021 "'1037
TROOF ACC 0.010 43 1.05 1.51 2.04
G'#l 00589 0090 -0066 ‘0098 —1019
HOR ACC -0.,037 39 0.47 0.67 0.86
Gl*l 00339 0025 "0050 _0073 '0094
CUSH FRESS 76,030 61 137.54 172.97 190,05 206,11
FSF 39.910 32.00 42,50 10.26 -3.59 -39.76
TRUNK FRESS 111,795 65 205,34 270.06 314,98 353.20
FSF S4.,2%56 48,00 66.87 37.44 28,06 18.59
————— LUT 2=mem——==—FLOUW 640, CFS-~-~--FAN DRAG 1350, LE--~=m==m~
DRIVER ACC 0,013 44 1.29 2.04 2,49
G’#:_ 05746 0000 _0069 “1008 _1035
- TROOF ACC -0.003 38 0.83 1.25 1.88
b Gré2 0.518 0.50 -0.56 -0.90 -1.07
- HOR ACC -0,058 38 0.29 0.44 0,64
g Gri2 0.229 0.25 -0.39 -0.53 ~-0.62
E! CUSH FRESS 62,992 48 118.78 145.82 18i.29
§;@ FSF 33.416 24,00 30,62 ?.41 ~9.59
b
Eg; TRUNK. FRESS 108,214 40 164,58 188.97 213,24
b FSF 35.541 40.00 67 .49 45,04 21.66
o
b
Ex
V.

4
¢

o

SRR A A e A A A A T 8 At R Nty e A L S O Y P




LR I T R U I B G I e A I

N

iyttt oy TR St a o S

RSP RIS

E o TR-2299
,\ - FaGE 2
3 DAVIDSON LAKORATORY TABLE 8-9 28-0cT-82
[, e ACV BARGE TRAIN
| o (Continued)
7 RUN 106, 111
SFEED 34.8 MFH WAVE ENCOUNTERS 29
. WEIGHT 30000, LE SEA STATE 2
o DRAG 17770, LB LG 110.0 IN
.' C MEAN/RMS OSC/BUFF AVG L/3 1710  EXTREME
e LUT 3=——mmmmme FLOW 618, CF§-=---- FAN DRAG 1428, | p---mm—eme
X & DRIVER ACC 0.003 30 1.18 1.89 3,06
: Gy#3 00688 0060 _0969 —1'04 "1013
v € TROOF ACC ~0.007 43 0.67 1.03 1.55
;O Gr#3 0.443  0.45 -0.49 ~-0,76 -0.,99
- C HOR ACC 0.020 30 0.56 0.77 0.93
: Gy 43 0.335  0.35 -0.48 0,70 -0.92
NI & CUSH FRESS 75.600 23 131.57  162.92 206.75
0. FSF 37.514 24.00 33.74 9.62 -1.48
) C TRUNK PRESS 117,932 39 170,62 196,70 218.05
; PSF 32.802 36.00 79.08 59,40 45,86
+
I LUT 4-—=——mmm FLOW 623, CFS~—---- FAN DRAG 1329, LB-------=-
€ DRIVER ACC 0.006 21 1.43 2,15 2.73
Gy #4 0.819  0.40 -0.66 -1.25 -1.38
b TROOF ..CC -0.039 77 097 1,49 1.89
b Gr#4 0.592 J ~0.65 -1401 ~1.13
. 4 HOR ACC 0.008 21 0.54 0.77 0,98
: 67*4 00300 0040 "0046 —0069 "1000
" CUSH FRESS 66,032 39 107.54  141.2 205,25
' FSF 30,863 24,00 33,35 14.84 0.40
¢ TRUNK FRESS 108.975 32 150.44 205.44 267 .06
FSF 40.898 36,00 51.79 0.36 ~61.27
x?
e. )
W
"‘
e

QM WL e R m ey e = e




e et

---------

»
B
........ e et a

1/3

IIRAG

3.28

-1,2%

*

1.62
‘1003

0.61
‘0073

172.30
‘6024

301.97
30.22
DRAG

2.78
-1016

1.55

"0078

0.51
"0056

166.31
6.69

195.98
37.48

I ‘f‘f:ﬁg - v T
PR I e e -

FAGE |

28-0DCT-82

WAVE ENCOUNTERS 25
SEA STATE 2
LCG 110.0 IN

1/10 EXTREME

1080,

4.09
-1 048
2.2

-1 025

0.85
_1 026

199.61

-25.15

343.37
19.40

360,48
15.36

970.

4,14
"1 . 42

2,20

~0.96

G.96
-0.76

203,04
“11051

213,24
19.99

s TR-2299
e DAVIDSON LAKORATORY TABLE 8-10
N ACV BARGE TRAIN
) FOUR UNITS, LCAC TOW, 22.7 FT SPACING, TRACKS DOWN
- RUN 110 , 107

Ry SFEED 44,7 MFH

R WEIGHT 30000, LE

- DRAG LE

!! MEAN/RMS OSC/BUFF  AVG
"

o —— LUT 1-==-=-—--FLOW  &50. CFS=-mw—m FaN
20

s DRIVER ACC -0.,008 35 2.2
- Gr#1 1.041 1,00 -0.88
éi TROOF ACC ~0.006 29 1,17
i G #1 0.626  0.90  -0.49
2 HOR ACC -0.044 35 0,44
':':' G'#] 0.340 0025 “0045
!! CUSH FRESS 62.188 46 130.44
o FSF 43,813 32.00 21,43
v

i TRUNK FRESS 109,011 54 212,36
T PSF 64.101 48,00 57,51
S LVUT 2-m=meeee FLOW 610, CFS~—wnnx FAN
-

X DRIVER ACC 0.006 36 1,70
o Gr42 0.872  0.60  -0.74
!! TROOF ACC -0.006 39 1.01
b Gr#2 0,548 0.50 -0.53
<

o HOR ACC -0.,048 35 0.29
:;- G!#: 00257 0025 _0038
!5 CUSH FRESS 64.346 48 123,77
i FSF 38,921 24.00  31.66
- TRUNK FRESS 105,158 32 175.37
S FSF 40,271 40,00  £3,2
g

o

o

>

o
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DAVIDSON LLARORATORY

TR-2299

TABLE 8-10

ACV BARGE TRAIN

(Continued)

RUN 110 , 107
SFEED 44,7 MFPH
WEIGHT 30000. LE
DRAG LB
MEAN/RMS OSC/BUFF AVG 1/3
————— LVUT 3==—--———==FLOW €42 CFS-----~FAN DRAG
DRIVER ACC 0.023 22 1.03 1.50
Gr#3 0.4618 0.40 -0.40 -0.96
TROOF ACC 0.004 36 0.83 1.22
Gr$3 0.447 0.45 -0.,46 -0.70
Gs#3 0.268 0.35 -0.42 -0.64
CUSH PRESS 71,230 23 135.38 171.61
PSF 41,951 24.00 30.83 7.21
TRUNK FRESS 116.916 40 171.99 193,93
FSF 35.375 36.00 78.44 52.79
————— LVUT 4———=———=-FLOW 600, CFS-=-—-~~—FAN DRAG
DRIVER ACC
Gy #4
TROOF ACC -0.047 33 0.87 1.44
Gy #4 0,544 0.50 -0.,61 -0.88
HOR ACC 0.026 16 0,43 0.57
Gr#4 0.258 0.40 -0.45 ~0.70
CUSH FRESS 68.011 31 114,08 134,43
FSF 30.422 24.00 39.06 13.76
TRUNK FRESS 108.416 55 167.75 229.81
FSF S4,359 36.00 46 .30 ~14.,97

.

...

......

FAGE 2

28-0CT-82

WAVE LENCOUNTERS 2%
SEA STATE 2
LCG 110.0 IN

1710

1145.

1000+ LK

262.87

-52.89

LE

EXTREME

1.86
-1.29

1,927
"0096

0,95

"0082
210.45
1.11

209.02
29.32

2.64
-1.15

0.77
'1015
179,49
0.40

313.76
“92 . 69
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TR-2239
FAGE 1
HAVIDSON LAROFATORY TABLE 9-1 22~-SEF-82
ACV BARGE TRAIN
FOUR UNITS, LCAC TOW, 13.3 FT SPACING, TRACKS DOWN
RUN 123

SFEED 5.0 MFH WAVE ENCOUNTERS 77

WEIGHT 30000. LK SEA STATE 2

IIRAG 1670. LR LCG 110.0 1IN

MEAN/RMS OSC/RUFF AVG 1/3 1/10 EXTREME
DRAG 1.673 39 4,65 S.79 7433
KIFS 1.341 3.42 0.02 -0.18 -0.33
----- ~LVUT 1-=-——————FLOW  700. CFS~--—-=--FAN DRAG 10630, LR-—=—=——=—v
IRIVER ACC -0.011 10 0.64 0.97
Gr#l 0.180 1.00 -0.58 -0.49
TROOF ACC 0.003 4 0.72 0.76
Gr¥l 0.141 0.90 -0.39 -0.44
HOR ACC -0.066 3 0.14 0.21 0.28
G’*l 00082 0025 —0023 -0028 -0;33
CUSH PRESS 28.316 42 ?3.43 122,29 i81.%94
FSF 11.3%7 32.00 35.96 26.07 11.07
TRUNK FRESS 112,032 72 158.94 185.93 226.11 306.32
FSF 12.650 48.00 87.25 79.11 71.73 60.62
----- LVUT 2m=-——====FLOW 620, CFS===---FAN DRAG 9420, LE-—=-——=--
DRIVER aCcC 0.000 54 0.35 0.44 0.50 0.56
Gr#2 0.159 0.60 -0.39 -0.,45 ~0.47 -0.49
TROOF ACC 0.000 57 0.37 0.46 32 0.64
Gr#2 0.i41 0.50 ~-0.26 ~0.33 -0.41 -0.49
G't: 0.084 0525 '—0028 "003: -0048
CUSH FREGS &7 . 627 19 87.86 ?5.7%9 109.05
FSF B.4446 24.00 S53.75 47 .46 43,80
TRUNK FRESS 110.763 8 137.96 143.27
FSF &e9Y7 40.00 92.29 ?20.80




TR-2299 N
: - sAGE 2
: DAVIDSON L_ARORATORY TABLE 9-1 22-GEF-B2
>~ ACV BARGE TRAIN
| @ .
. (Continued)
7 RUN 123
Y
hY
s, SFEED S.0 MFH WAVE ENCOUNTERS 77
- WEIGHT 30000, LE SEA STATE 2
IRAG 1670. LR LCG 110.0 IN
N MEAN/RMS O0SC/EUFF  AUG 1/3 1/10  EXTREME
“« LUT 3=mm—mmeee FLOW 480, CFS—==——- FAN DRAG 10660, LE-——=—m—=nn
: DRIVER ACC -0.011 as 0.37 0.47 0.56 0.45
Gr#3 0.159  0.60 -0.3%  -0.49 -0.56 -0.62
e TROOP ACC ~0.002 &3 0.33 0.40 0.45 0.54
’ Gr#3 0.135  0.45 -0.27  -0.35 -0.42 ~0.50
* C HOR ACC 0.074 31 0.33 0.42 0.54
\.- 69#3 00085 0035 —0016 -0024 ‘0053
Ly © CUSH FPRESS 64.591 37 81.92  89.14 92,09
PSF 8.525 24.00 43.88  25.24 -33,29
e TRUNK FRESS 115,439 10  137.44 142,11
. FSF 6,667 36.00 96.92 92.48
- C
. - LUT 4=~——m ~-~—FLOW  630. CFS=—=——nn FAN DRAG 9590, LE-~————=-n
4
G DRIVER ACC ~0.004 s3 0.40 0.48 0.54 0.67
:', 69*4 0016? 0060 '0038 -0046 -OOSO "0055
o, € TROOF ACC -0.002 52 0.37 0.46 0.57 0.72
| Gr 44 0.147  0.50 -0.29 ~0.37 -0.45 ~0.51
= € HOR ACC 0.074 a 0.34 0.42
£ Gr#4 0,070  0.40 -0.18 -0.20
7:9( CUSH PRESS 47,487 34 84.63  90.20 93.95 97.47
: PSF 8.329 24.00 51,00  45.54 41,87 38.83
N TRUNK FRESS 111.549 87 136.68  144.5 151.25 159,45
- FSF 10.450 36.00 89.45 84.10 80.47 76.98
N G
d"
-
;‘\g
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TR-2299
FAGE 1
HAVIDSON LABORATORY TABLE 9-2 22~-SEF~-82
ACV BARGE TRAIN
FOUR UNITS, LCAC TOW, 13.3 FT SPACING, TRACKS DOWN
RUN 124

SFEED 10.0 MFPH WAVE ENCOUNTERS 44

WEIGHT 30000. LE SEA STATE 2

OR&G 12160. LE LCG 110.0 IN

MEAN/RMS OSC/RUFF- AVUG 1/3 1/10 EXTREME
DRAG 12.160 44 16.52 18.462 23.43
NIFS 2,964 32.42 7.97 6.13 4,77
————— LUT 1------———FLOW 620+ CFS--~-—-~-FAN DRAG 4160, LE~~——ee—w-
DRIVER ACC -0.013 20 0,39 0.48 0.55
Gy¥#1 0.182 0,460 -0.42 -0.52 -0.60
TROOF ACC 0.005 14 0.38 Q.49 _ 0.49
Gr#l 0.153 0.460 -0.37 -0.45 -0.50
HQR ACC -0.045 42 0.15 22 0.29
Gr#l 0.095 25 -0.,22 -0.29 -0.45
CUSH FRESS 56.454 58 100.61 123.47 143.5- 174,19
PSF 190082 32000 33003 22¢44 16030 8049
TRUNK FRESS ?8.740 33 1446. 61 177.81 301.48
FSF 14,374 48.00 72.392 63.19 58.19
—————— LVUT 2-—emm—e——FLOW 630. CFS------FAN DRAG 4930, ((R—=—————=—m
ORIVER aCccC G.006 35 0.42 0.53 0.866
Gs22 210 0.60 -G.47 -0.40 ~0.66
TRIOF acc 0.000 40 0,40 0.52 O.b7
G?#: 0‘191 0050 _0035 —0044 _0656
HAE ACC ~-0.04% 42 0.13 0.18 ' 0.22
Grd2 0.091 0.25 -0.,23 -0.30 ~-0.44
CUSH FRESS 1.326 25 86.50 20.75 93.69
FSE 8.291 24.00 53,52 48,17 29 .65
TRUNK FRESS i15.0679 7 139,23 154.94
mSF 50214 40,00 52,53 82.47




L TR-2299

~ FAGE 2
DAVIDSOM LARORATORY TABLE 9-2 2R-GEF-82
r ACV BARGE TRAIN
v (Continued)
’ “UN 104
, SFEED 10,0 MFH WAVE ENCOUNTERS 44
WEIGHT  30000. LK SEA STATE 2
v DRAG 12160, LE LCG 110.0 IN
! MEAN/RMS OSC/EUFF  AUG 1/32 1/10 EXTREME
& LUT Zemmmmmmae FLOW  &50. CFS-—--——-- FAN DRAG 5240, LE-———————
( IRIVER ACC 0.009 - 33 0.45 0.57 0.79
Gr#3 0.216 0.60 -0.44 -0.56 ~0.64
i TROOF ACC -0.006 S4 0.33 0.47 0.53 0.58
v Gr43 0.185  0.45 ~0.33 -0.44 ~0.51 ~0.55
( HOR ACC 0.064 23 0.29 0.34 0.45
G'l3 09097 0035 —0019 -0027 ~004()
C CUSH FRESS 72.574 17 88.50 97.58 102,93
L 4 FSF 7.661 24,00 44,69 26.26 -13,31
( TRUNK FRESS 118.882 17  141.44  146.87 154,89
FSF 9.136 36.00 96.55 92.73 90.23
(
¥ e LUT fmmmmeeee FLOW 420, CFS=m—m——n FAN [IRAG 4890, LE=mm————m—m
C IRIVER ACC -~0,013 3 0.37 0.46
Gr#4 8.111  0.60 -0.72 ~0.77
{ TROOF ACC -0.042 31 0.38 0.50 0.76
c Gr ¥4 0.196  0.50 -0.38 -0.52 -0.71
C HOR ACC 0.080 15 0.37 0.44 0.56
Grtd D.100  0.40 0,16 -0.22 ~G. 31
C CUSH FRESS 2,177 42 90,09 97,25 105. 40
=] FSt 9.95% 24,00 51.61 42,34 30.11
< TRUNK FRESS 115.169 S1 139.80  148.13  153.56  161.07
FSF 12.474  36.00 90.28 82.89 79,20 76,19
¢
‘; H
-
| &)
-




TR-2299
FAGE 1

TABLE 9-3
- IAUTNSON LARORATORY 22-SEF-82

I ACV BARGE TRAIN
FOUR UNITS, LCAC TOW, 13.3 FT SPACING, TRACKS DOWN

YA L Ma e iy i iSiTi lSa e

RUN 123

L SFEED 12.5 MFH WAV ENCCUNTERS 38
N WEIGHT 3C000. LK SEA STATE 2
DRAG 14180. LE LCG 110.0 IN
MEAN/RMS 0OSC/BUFF AVUG 173 1/10 EXTREME

LORAG 14.177 49 20.30 23.43 27.19

KIFS 4.480 3.42 8.70 5.98 2.47

—mme= VT e FLOW 660, CFS====m~ IRAG 4200, LH—==--—~--

DRIVER ACC -0.,010 22 0.67 0.84 1.17

Gr¥l 0.299 1.00 -0.64 -0.79 -0.90

TROOF ACC 0.008 27 0.63 0.81 1.24

Grél 0.3220 0.90 -0.58 -0.74 ~1.00

HOR ACC -0.128 Sé 0.14 0.27 0.38 0.352

Grél 0.187 0.235, ~0.43 -0.37 ¢ FY-V4 -0.87

CUSH FRESS 68.313 16 ?1.43 95.89 ?8.91

FSF 7.466 32,00 49.04 43.92 38.01

TRUNK FRESS 116.676 S7 161.08 178.79 200.04 258.64

FSF 19.096 48.00 86.01 73.76 63.58 58.19

~~~~~ LVT 2—--mm————FL0OW 630. CFS=-~~--FAN DRAG 4070, LE=-——a——ee-

% ORIVER ACC 0.011 42 0.62 0.86 1.08

Gr#2 0.306 0.460 -0.50 -0.70 =-0.82

TROOF ACC 0.000 4] 0.48 0.64 0.95

Gr#2 0.256 0.5 -0.40 ~0.59 -0.78

HOR ACC -0.045 S4 0.21 0.34 0.43 044

Grd2 0.140 0.25 =-0.26 -0.37 -0.45 ~0.52

CUSH FRESS 75.864 S ?5.84 104.01 111.97 124.70

FSF 11.8192 24. G6.61 49.84 46,30 44,12

TRUNK FRESS 119.22 12 147.79 166 .60

FSF ?.5300 40.00 24,132 78 .30
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TR-2299

<,
~ FAGE 2
TABLE 9-3
. DAVIDSON LARORATORY ACV BARGE TRAIN 22-SEF-82
v (Continued)
(s
RUN 123
4 SFEEI 12.5 MFH WAVE ENCOUNTERS 38
L WEIGHT 30000, LE SEA STATE 2
pe - DRAG 14180. LB LCG 110.0 IN
MEAN/RMS QSC/BUFF AUVG 1/3 1710 EXTREME
C
@
( ———— LUT 3=—=mmmmm FLOW 4650, CFS—==~—~ ~FAN DRAG 4300, LE-——==———w-
ODRIVER ACC 0.013 34 0.52 0.71 1.12
c Gr43 0.278 0.60 -0.50 ~0.70 -0.88
) TROOF ACC -0.002 41 0.42 0.60 0.81
c Gr43 0.242 0.45 -0.40 -0.54 ~0.72
HOR ACC 0.082 40 0.42 0.60 0.77
o 61*3 00155 0035 "0021 -0.34 —0063
) CUSH FRESS 74.133 39 92.26 99 .24 104.67
C‘ FSF 10,676 24,00 33.34 42.76 ~-13.31
TRUNK FRESS 121.087 14 143,29 150.38
. FSF ?.855 36.00 946.83 89.47
C
® .
( ----- VT 4= e FLOW 640, CFS~=—===~ FAN IRAG 4100, LH===—ec—m——
URIVER ACC -0.019 S 0.25 0.35
( Gr34 0.148 0.60 -0.66 -0.82
o) TROOF ACC -0.0%56 42 0.41 0.61 1.00
L G4 0.244 0.30 -0.42 =036 -0.73
HOR ACC 0.100 21 0.46 0.62 0.74
" Gr#4 0.134 0.40 -0.16 -0.23 ~-0.,28
2y CUSH FRESS 72.447 35 ?1,2 ?9.12 111.34
" FSF 10.746 24.00 23.20 44,15 29.32
TRUNK FRESS 117.676 45 145.05 154.00 165.24
FSF 14,159 34.00 92.06 83.47 73.83
¥
o
@
v



TR-2299 |
FAGE 1
TABLE 9-4
LAVINSON LABORATORY 22-SEF-82

ACV BARGE TRAIN
FOUR-UNITS, LCAC TOW, 13,3 FT SPACING, TRACKS DOWN

RUN 126
SFEED 15.0 MFH WAVE ENCOUNTERS 38
WEIGHT  30000. LK SEA STATE 2
IRAG 12410, LE LCG 110.0 IN
MEAN/RMS OSC/BUFF  AUVG 1/3 1710  EXTREME
URAG 12,415 39 17.47 20.25 22,92
FS 3.561  3.42 7.43 5.00 3.46
------ LVUT 1-=———==--FLOW  6640. CFS------FAN DRAG 3410, LEB~-—~===--
o IRTVER ACC -0.003 30 0.94 1.36 2.05
- Gré1 0.410 1.00 -0.71 -0.94 -1.06
e TROOF ACC ~0.011 27 0.71 0.99 1.60
N Gr#1 0.385 0.90 -0.63 -0.83 -1.02
) HOR ACC -0.124 67 0.20 0.40 n.4 0.76
Gr#i 0.£19  0.25 -0.42 -0.57 U 6T -0.76
\fz TUSH FRESS 66,220 57 ?7.81 117.46 132.92  163.86 |
= FSF 19.588 32.00 34,25 19.70 12,73 11,07 ;
o |
b TRUNK FRESS 114.178 69  167.19  200.59 227.35 245.71 1
.' FSE 26.267 48.00 76.51 59.21 49.19 37.9% !
-l 1
£ |
e LUT 2=m=mmmmme FLOW 620, CFS~==~=- FAN DRAG 3360. LE-~=—————-
-4 }!
25 DRIVER ACC 0.011 43 0.62 0.88 1.49 i
» Gr 42 0.364  0.60 -0.53 -0.76 -1.01 :
v.‘rl i
el TROOF ACC 0.003 38 0.48 0.67 0.81 %
- Gr#? 0.308  0.50 -0.54 -0.75 -0, 99 ;
L ;
L i
L HOR ACC ~0,015 7 0.25 C.42 0.64 0.77 1
dﬂ Gr#2 0.168 0.25 -0.25 -0.38 -0.47 ~0.54
e CUSH FRESS 78.084 47  99.02 109,49 119,90
o FSF 13,463 24,00 54.83 41.35 ~1.60
g2
i TRUNK FRESS 120,050 36 151.63 159,79 169,10
iﬂ FG&F 14.979  40.00 89.87 79.5% 69.97
T
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TR=-2299
FAGE 2
TABLE 9-4
DAVIDSON LLARORATORY 22-SEF-82
IAVIDSON LABORATOR ACV BARGE TRAIN
(Continued)
RUN 126
SFEED 3.0 MFH WAVE ENCOUNTERS 28
WEIGHT 30000. LE SEA STATE 2
ORAG 12410. LR L.CG 110.0 IN
) MEAN/RMS QOSC/ERUFF AVG 1/3 1710 EXTREME
----- LVUT 3-~-=——---FLOW  640. CFS——---—FAN DRAG 3610, LE~=m=——=wun
DRIVER ACC 0.016 38 0.65 0.93 1.19
G133 0.39S 0.60 -0.58 -0.85 -1.00
TROQFP ACC -0.007 43 0.350 0.71 1.00
Gr#3 0.292 0.45 -0.42 -0.61 -Q.79
HOR ACC 0.031 S1 0.40 0.61 0.78 ' 0.94
Gr 43 0.199 0.35 -0.29 ~0.47 -0Q.66 -0.85
CUSH »RESS 70.76S5 34 ?3.02 103.99 117.61
F5SF 14.145 24,00 45.18 29.93 4.81
TRUNK FPRESS 119.626 26 146.18 154.47 163.16
FSF 14.258 36.00 ?1.58 81.87 _ 69.17
————— LVUT 4-—-=~=———FLOW 680, CFS——---—FAN DORAG 3610. LB——=-——w==
DRIVER ACC -0.126 21 0.35 0.52 0.38
Gr#4 0.328 0.60 -0.78 -1.13 ~1.39
TROOF ACC -0.039 33 0.45 0.60 0.76
Gr#4 0.248 0.50 -0.47 -0.74 -1.00
HOR ACC 0,081 29 0.47 0.61 0.79
Gr#4 0.134 0.40 -0.18 -0.27 -0.32
CUSH FRESS 66.950 22 86.33 24,85 108.%6
FSF 11.543 24,00 44,36 28.23 4.349
TRUNK FRESS 117.3550 36 146.464 159.06 172.02
FGF 15.974 34.00 ?20.00 77.17 64,41
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DAVINSON LABRORATORY

FOUR UN!ITS, LCAC TOwW, 13.3 FT SPACING, TRACKS

N . T i T

TR-2299

TABLE 9-5
ACV BARGE TRAIN

RUN 128 , 127

SFEED 20,0 MFH

WEIGHT 30000, LE

IRAG 12790. LE

MEAN/RMS 0SC/RUFF AVG

DRAG 12.792 43 16.55
KIFS 2.877 3.42 8.62
————— LUT 1-=---—--~FLOW CFS——---=FAN
DRIVER ACC -0.,009 46 1.37
Ge#l 0.39597 1.00 ~0.79
TROOF ACC 0.016 S5 0.84
Gr#1 0.412 0.90 -0.56
HOR ACC -0.08% 71 0.23
Gr#l » 207 0.25 ~0.36
CUSH FRESS 75.497 86 121.39
FSF 27.382 32,00 44,36
TRUNK FRESS
FSF 39.424
----- LUT 2~———=~=—-FLOW &30, CFS-—-~--—FAN
DRIVER ACC 0.014 57 0.90
G’#: 0.524 0.60 "0059
TROOF ACC 0.002 61 0.57
Gr#2 0.324 0.50 -0.41
HOR ACC -0,051 74 0.22
Gr#2 0.170 0.29 -0.31
CUSH FRESS 68,253 oY) 116.57
FSF 26,972 24.00 38.68
TRUNK FRESS 112.537 50 133.07
FSF 22.161 40,00 81,20

O T

1/3

19.02
6.50

DRAG

2.21

-1 003

o]

1.13
-0.76

0.44
"0050

150.33

25.94

DRAG

1.48
—0094

0.82

0.39
-0.45

158.10
17.40

171,30
68.79

DOWN

WAVE ENCOUNTERS
SEA STATE ¢

FAGL 1

28-0CT-82

43

~

LCG 110.0 IN

1/10

1.36
—0085

0,38
-0063

180.31
12.10

2430, LP

2.04

0.98
—'0076

0.59
"'0055
19637

2,79
189.25
59.48

EXTREME

3.47
-1018

1.73
-0.92

0.77%
-0.80

205.88
4.06

2.43
_1021

1.26
-1.00

0.87
"'O . 67

235,65

"10-2

193.7%
49,15
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. FAGE 2
p DAVIDSON LAEORATORY TABLE 9-5 28-0CT~82 i
Y e ACY BARGE TRAIN
l‘ l (Continued)
T & RUN 128 , 127
L]
; SPEED 20.0 MFH WAVE ENCOUNTERS 43
tﬁf WEIGHT 30000, LK SEA STATE 2
l DRAG 12790, LE LCG 110.0 IN
Lo MEAN/RMS O0SC/BUFF  AVG 1/3 1/10 EXTREME
L C
" ————— V) i S —— FLOW 660, CFS=————n FAN DRAG 2700, LE-~—————-m
t
¢ DRIVER ACC 0.016 49 0.65 0.95 1.58
Gr#3 0,401  0.60 -0.50 ~0.74 -0.86
'e-C TROGF ACC ~0.,004 46 0.48 0.49 1.02
Gs#3 0.275  0.45 -0.41 -0.54 -0.77
C HOR ACC 0,044 47 0.37 0.53 0.92
Gr#3 0.187  0.35 -0.2 ~0.47 ~1.06
.0 CUSH PRESS 70,481 53 99,46  118.35 144.43  224.50
FSF 16,619 24.00 46.18 25,05 3.82 -27.37
C TRUNK FPRESS 119,380 46 151,36  162.45 182,71
FSF 18.811 36.00 92,02 80.36 56.39
..(
----- LUT 4m===-cucFLOW 630, CFS=——==--FAN DRAG 2520, [LH~—e—————
C DRIVER ACC -0.068 19 0,50 04,70 1.00
Gs #4 0.209  0.40
c( TROOF ACC -0.03% 45 0.48 0.73 1.06
: Gr#4 0,266 0,50 ~0.,40 ~0,60 -0.85
¢ HOR ACC 0.059 24 0.46 0.70 1.18
Gr#4 C.162  0.40 -0.21 ~0.34 -0.49
é" CUSH FRESS 72.303 42 98.28  109.67 121,25
FSF 18,631 24,00 45,13 25,39 5,55
< TRUNK PRESS 116.813 49 153.94  174.00 222,29
FSF 20,359 36,00 87,92 76,28 63,62
L&
)
v
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TR-2299

FAGE 1

DAVIDSON LARORATORY TABLE 9-6
ACV BARGE TRAIN

FOUR UNITS, LCAC TOW, 13.3 FT SPACING, TRACKS DOWN

28-0CT-82

M
LIS 3

! RUN 137 136

5 SFEED 25.0 MFH WAVE ENCOUNTERS 37

e WEIGHT 30000, LE SEA STATE 2

~ DIRAG 13300, LE LCG 110.,0 IN

i MEAN/RMS OSC/BUFF  AVG 1/3 1710  EXTREME

%

3 DIRAG 13.298 34 18.30 21.98 28,50

0 KIFS 3.427  3.42 8.74 6.77 4,17

N LUT 1-==—mmmme FLOW 700, CFS—=—=—- FAN DRAG 2320, LE-—===n-=u

: DRIVER ACC 0.006 54 1,61 2.34 2,82 3.14

N Gr#1 0.748  1.00 -0.74 -1.10 -1.25 ~1,39

i TROOF ACC

5 Gr#l

b

3 HOR ACC -0.073 63 0.27 c.47 0.62 0.77

\l Gy #1 0022 0.25 -0.36 ~0.54 -0.73 -0087

! CUSH FRESS 67.883 76  128.47 158,75 180.98 195.23

- PSF 36.304 32,00 30,67 6.83 -4.11  -45.76

3

4 TRUNK FRESS 121,810 76  205.27 253,32 294,71 321.68

: FSF 43.883 48,00 79.00 59.34 47,28 29.10

e LUT Z-———mmmem FLOW 670, CFS=m===- FAN DRAG 2070, LE~=——===w-

~

. DRIVER ACC 0.014 53 1.00 1.49 1.83 2.09

X G2 0.583 0,60 -0.62 ~0.98 -1.11 -1.2

o

! TROOF ACC 0.002 52 0,73 1.00 1.14 1.33

p Gré2 0.438  0.50 ~0.47 ~0.79 -0.95 ~1.03

/

y HOR ACC ~0.054 63 0.21 0.39 C.52 0.96

; Gri2 0,197  0.25 -0.35 -0.,52 -0.70 ~0.99

, CUSH FRESS 63,109 66  106.91 132,17 149,09  161.47

. FSF 30,007 24,00 30,09 11.54 1423 -15.35
TRUNE FRESS 112,996 953 157.31 176,27  184.78  191.59
FSF 26,575 40,00 79.94 65,57 58,45 50,81

|
%
|




K : TR-2299
. FAGE 2
o "
DAVINSON LAEORATORY TABLE 9-6 28-0CT-82
. @ ACV BARGE TRAIN
'R (Continued)

: € rRuN 137, 136

; SPEED 25.0 MFH WAVE ENCOUNTERS 37
N 4 WEIGHT  30000. LE SEA STATE 2
@ DRAG 13300, LR LCG 110.0 IN
N 4 MEAN/RMS OSC/BUFF AVG 1/3 1/10  EXTREME
N 2
¢ ——— LUT 3~-=m—e— FLOW 730, CFS=—m——m FAN DRAG 2400, LE=-——m—cem
\ & DRIVER ACC 0.017 46 0.86 1.2 1,73
g Gy 23 0,485 0,60 -0,50 -0,79 -0.94
: ¢ TROOP ACC 0.000 45 0,59 0.91 1.45
] G #3 0.344 0.45 ~0.44 -0.44 -0.,79
. € HOR ACC 0.033 45 0.39 0,63 1.15
: Gy 43 0.206 0.35 -0.29 -0.45 -0.73
N &) CUSH FRESS 60.594 52 91.62 113.30 123.46 132.04
™ FSF 27.419 24,00 25.36 -3.,18  -23,12 -39.57
. C TRUNK FPRESS 120,151 48  162.88 179.18 187.22
PSF 25.833 34.00 87.80 69.83 S4.14
C
¢ | - LVT 4-—m—mmmme FLOW 6640, CFS=——m=- FAN DRAG 2090, LE-————=—e—
C DRIVER ACC 0,011 46 0.81 1.19 1.98
Gr#4 0,461  0.60 -0.53 0,76 -0.92
k. C TROOF ACC -0.004 a1 0.57 0.90 1.19
& Gs#4 0,320 0.50 -0.42 ~04560 -0.82
- € HOR ACC 0.055 24 0,45 0.61 0.84
', 89#4 00180 0040 "0024 "Oo::s "‘0044
.G CUSH FRESS 46,661 48 97.14  111.99 131,15
L=] FSF 22,264 24,00 38.53 17.34 -3.17
O TRUNK FRESS 115.558 3 160.31 183.19  204.61  221.50
FSF 26.341 36,00 83.11 70,39 61.2 51.06
K <
i
R
-
-
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FaGE 1
TABLE 9-7
DAVIDSON LABRORATORY ACV BARGE TRAIN 28-0CT-82

FOUR UNITS, LCAC TOW, 13.3 FT SPACING, TRACKS DOWN

RUN 131, 129
SFEED 30.0 MFH WAVE ENCOUNTERS 32
WEIGHT 30000. LE ‘SEA STATE 2
ORAG 14550. LE LCG 110.0 1IN
MEAN/RMS OSC/BUFF  AVG 173 1/10 EXTREME
URAG 14,546 28 21.34 25.96 31.96
KIFS 5.330 2.42 8.29 5.59 1.01
————— LVT 1-——=~---=FLOW 680, CF8--~---FAN DIIRAG 1790. LEB---==~=—-
IRIVER ACC -0.001 49 1.54 2.2 3.56
Gr#l 0.770 1.00 -0.68 -1.06 -1.37
TROOF ACC 0.014 46 1.04 1.38 1.98
G?#l 00556 0090 _0063 "0093 "1017
HOR ACC -0.060 S6 .28 0.46 0.63 0.81
Gr#¥1 0.253 0.25 -0.38 -0.58 -0.66 -0.79
CUSH FRESS 62.989 60 127.85 155.70 175,92 210.36
FSF 36.932 32,00 24.92 2.51 -3.81 -9.60
TRUNK FRESS 114,944 b6 207.01 260.40 297.78 339.67
FSF 47 .472 48.00 72.42 45,26 30,25 19.40
————— LUT Zm—m——mm=—FLOW  960. CFG=---~-FAN DRAG 1340, LE-----—---
IRIVER ACC 0.003 47 1.09 1.72 2.91
Gv#2 0.647 0.60 -0.61 -1.01 -1.20
TROOF ACC ~0.013 46 0.85 1.29 2.05
Gr#2 005:4 0050 "0058 -1.01 "1.39
HOR A&CC 0,023 54 0,31 0.91 0.61 C.67
G;lf..‘ (0.243 C.25 -0.37 "'0055 _0068 -Q.75
CUSH FRESS 71.45% 60 121.29 156.67 182.89 205,28
FSF 33,4652 24,00 40,07 21.06 7eb7 -15.35
TRUNKN FRESS 106.016 44 154.446 175,50 196,38
F&F 29.4630 40,00 71.13 De.74 28.32
:__“E,_u._ vl e ey AL Ay B B B g ANy gt My PD Ay s AL O R R PR N ST TUE ST SN e
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: TABLE 9-
¥ 37 FAGE 2
. @ ACV BARGE TRAIN
{ * DAVIDSON LARORATORY (Continued) 28-0CT-82
.
R 4
“’v RUN 131, 129
8 SFEED 30.0 MFH WAVE ENCOUNTERS 32
A 4 WEIGHT 30000, LB SEA STATE 2
: DRAG 14550, LB LCG 110.0 IN
"-.( MEAN/RMS OSC/BUFF AYG 1/3 1710  EXTREME
P,
S LUT Bomm—m—mmm FLOW 710, CF§——=——— FAN DRAG 1890, LE-——————=m
€ DRIVER ACC 0.010 45 1.06 1.66 2,37
| v Gr#3 0.605 0.40 -0.61 -0.99 -1.15
. € TROOF ACC -0.007 53 0.64 0.97 1.13 1.19
' Gr#3 0.397 0.45 -0.44 -0.73 ~0.,90 -1.,15
"'O HOR ACC 0.007 a5 0,41 0.64 0.94
Gr$3 0,257 0.35 -0.39 -0.44 -1.23
; € CUSH PRESS 59,943 61 97.99 122,62 140,97  163.48
, FSF 30,793 24.00 23,04 1.34 -11,41 -33,66
i ¢ TRUNK PRESS 116,347 48 164,41 188.25 223,31
v F'SF 30.178 36.00 81,95 60439 44,36
<
----- LVUT 4~-===-=——FLOW 570, CFS=—~——~FAN DRAG 1500, LH-~—m—————-
§. € DrIvER ACC 0.150 54 0.93 1.31 1.56 1.85
Ad 67*4 00581 0060 -0048 -0076 "0089 "0096
i € TROOF ACC 0.000 23 0.56 0.81 0.96
' 51*4 00249 0050 ‘0040 “‘0057 "0077
- & - Hor acc 0.044 24 0.56 0.85 1.27
° Gr#4 0.234  0.40 -0.29 ~-0.41 -0.63
CUSH FRESS 79,398 45 112.62 129.01 137.89
F'SF 22,022 24,00 53,95 33.36 14,26
e TRUNK PRESS 115,717 47  170.51  200.83 248,99
% FSF 31,062 34,00 81.67 65 .54 33,78
&
-«
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TR-2299

FAGE 1
TABLE 9-8

ACV BARGE TRAIN

FOUR UNITS, LCAC TOW, 13.3 FT SPACING, TRACKS DOWN

DAVINSON LABORATORY 28-0CT-~82

RUN 135 , 134

b ]

SFEED 35,0 MFH WAVE ENCOUNTERS 23
WEIGHT 20000. LH SEA STATE 2
IRAG 16470. LE LCG 110,0 IN
MEAN/RMS 0OSC/EUFF  AVG 1/3 1/10 EXTREME
DRAG 16.474 24 23.53 29,465 32.57
KIFS 5.683 3.42 9,59 6.70 3.84
----- LUT 1--=~=-=——FLOW 528. CFS-—-----FAN DRAG 1104, LE-——~=-=-=-
DRIVER ACC -0.006 39 1.93 2.86 3.90
Gr#l 0.844 1.00 -0.79 -1,13 ~1.42
TROOF ACC -0.006 23 1.12 1.45S 1.57
Gr#1 0.548 0.90 -0.59 -0.85 -1.17
HOR ACC -0,048 50 0.40 0.70 0.98 1.27
Gr#1 0.307 0.25 -0.42 -0.,61 -0.79 -1,05%
CUSH FRESS 76,421 59 138.43 174,19 194,37 207.78
FSF 36.828 32.00 40.46 15.63 6.83 -2.58
TRUNK FRESS 107.318 23 197.92 262,39 345.12
FSF 53,431 48.00 58.88 34,53 ~4,04
mmm e UT Do = FLOW 640, CFS—==—=—~ FAN DRAG 1370, LE-——=m——=-
DRIVER ACC 0.012 42 1.23 2,12 4.14
Gr#2 04660 0.60 —0.62 -0.96 -1.17
TROOF ACC -0,003 40 0.91 1.37 2,70
Gr¥2 0.485  0.50 ~0.50 -0.84 -1.24
HOR ACC ~0.048 5 0.35 0.60 0,77 1.33
57#2 0269 Ooﬂt "0040 —0061 ”0080 *1008
CUSH FRESS 65,135 52 118.28 161,26 194,62 242,05
FSF 33,909 24.00 33.94 5,77 ~4,26 -9,59
TRUNK FRESS 110,154 41 162.55 187.84 219,91
FEF 30,233 404,00 73.97 52.220 41 .65
T S e T T T N T T T
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N TABLE 9-8

3 UAVIDSON LARORATORY 2

. @ ACV BARGE TRAIN

i' (Continued)

. @

: RUN 135 , 134

[ 4 SFEED 35.0 MFH

'e WEIGHT 30000. LR

y IIRAG 16470, LE

. @

3 MEAN/RMS OSC/RUFF  AVG 1/3
" &

'ﬁ

I S LUT Foemmmm— e FLOW 690, CFS—=-~==—- FAN DRAG
: IRIVER ACC 0.004 a5 1.02 1.61
X e Gr#3 : 0.4604 0,60 -0.65 -1.00
‘b TROOP ACC -0.003 46 0.68 1,04
; Gr#3 0.397  0.45 -0.,46 0,49
N S

iy "HOR ACC 0.048 42 0.48 0.79
X Gri3 0.278  0.35 ~0.36 -0.,62
- @

|i, CUSH FRESS 65.187 49  107.66  127.56
| € FSF 32,970 24,00 24.52 -0.63
5 TRUNK FRESS 118.209 S0 163.41  186.69
: FSF 28,545 36.00 84,96 67.98
v €

"6 .

‘e LUT 4=immmmmmmm FLOW 610, CFS==—===m FAN DRAG
" DRIVER ACC 0.013 41 1.15 1,69
: c Gr#4 0.655  0.60 ~0.60 -1,05
i: TRQOF ACC 0,02 39 0,81 1.20
'€ Gr#4 0.497 0.50 -0.54 ~0.87
! HOR ACC 0.02 23 G, 42 0.87
: . Gy #4 0,298  0.40 ~0.40 ~0.61
ié CUSH FRESS 72,754 44 112.36 138,37
. FSF 27.585 24,00 41,26 22,93

TRUNK FRESS 113,606 S1 173,11 203.74

, FSF 37.130 36,00 79,15 55,95
N

9

|

-

L»

r

N <

FAGE 2
28-00T-82
WAVE ENCOUNTERS 33
SEA STATE 2
-CG 110,90 IN
1710 EXTREME
1590, LE~-——==—~——
2.36
-1 v 35
1.31
-1.03
00’94 1.17
-0083 —1. 3
156.45
-14.79
199,40 212.78
54,59 45.11
1340, LR-————=e—n
2.73
=-1.27
1.465
-1.11
1.22
"0096
201.29
10,70
227.13 248, 99
43,72 35,35

bl b
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TABLE 9-9

FAGE 1

28-0CT-82

ACV BARGE TRAIN
FOUR UNITS, LCAC TOW, 13.3 FT SPACING, TRACKS DOWN

SFEEL 44.8 MFH

WEIGHT  30000. LE

DRAG LE

MEAN/RMS 0SC/BUFF

————— LVUT 1-------——-FLOW 620, CFS
DRIVER ACC 0,013 33
G #1 1.035 1.00
TROOP ACC 0,066 33
G’*l 00597 0090
HOR ACC -0.038
Gr#1 266 0.25
CUSH FRESS 73,650 45
FSF 47,516 32.00
TRUNK FRESS 115.794 48
FSF 65.971 48.00
————— LVT 2---=----—~FLOW 586, CFsS
IRIVER ACC 0,022 34
Gr#2 0,863  0.60
TROOF ACC 0,006 36
Gr#Z 0.519  0.50
HOR acC -0,018 44
Gy #2 0,261  0.25
CUSH FRESS 68,658 24
FSE 44,052 24.00
TRUNK FRESS 106,681 31
FSF 39,560 46,00

WAVE ENCOUNTERS 28
SEA STATE 2
LCG 110.0 IN

A\V'G 173 1/10 EXTREME
—————— FAN IIRAG 1090, LE~==m=--—n
2422 3.23 4.81
-0.90 -1.30 -1.64
1432 1,93 2.70
—'0056 _0083 "1v01
0.36 0.61 0.82
~0.39 -0.59 ~-0.82
151.45 201.06 264.98
32.30 -6.13 ~47 .98
229.64 314,91 452,62
59064 28004 —3023
—————— FAN DRAG 951, LH-—--=——me-
175 2.88 3.82
—'0071 ‘1011 "1033
1.02 1.76 3.00
-0.52 -0.78 ~-0.%8
0.33 0.39 0.86
"0037 -0055 "‘0090
135,264 195.04 287.13
38040 9.87 "1002
75460 203,32 218.24



TR-2299

rAGE 2
DAVIDSON LARORATORY TABLE 9-9 28-00T -5
ACV BARGE TRAIN
(Continued)
RUN 133 , 132
SFEED 44.98 MFH WAVE ENCOUNTERS 2@
WEIGHT  30000. LK SEA STATE 2
DRAG LE LCG 1106.0 IN
MEAN/RMS OSC/EL £ avG 1/3 1,10 EXTREME
T VR i TS a—— FLOW 6%  CFS—=~—=-FAN DRAG 1140, LE-=—wm————
. € DRIVER ACC 0.021 39 1,05 1,66 3,07
: Gr#3 0.598  0.60 -0.59 0,92 ~1.11
N & TROOF ACC -0.)13 38 0.77 1.18 2.35
: Gr#3 0.450  0.45 ~0.42 ~0.49 ~0.93
C HULR ACC 0.025 29 0442 0.6 0.79
. Gr#3 0,225  0.35 ~0.,33 -0.50 0,72
. O CUSH FRESS 47 .001 37 108.29 129,22 144,99
FSF 34.533 24,00 24.47 -0,80 -21.82
O TRUNK FRESS 114,343 43 161.76  185.61 213.53
FSF 32,453 36,00 77,20 57,09 41,35
o - LUT Gommmmmemm FLOW 600, CFS=m—mm—— FAN DRAG 1030, LH-=mcm————
C DRIVER ACC 0.000 38 1.03 1,59 2,56
- Gr#4 0.652  0.60 0,55 1,01 -1.2
C TROOF ACC 0,003 34 0.67 1,07 145
. Gr#a 0.397  0.50 ~0.43 ~0.64 -0.78
(@ HOR ACC 0. 040 19 046 0465 0.36
Gré$4 G.210 040 -Q.28 VI =054
. ¥ CUBH FRESS 72,190 32 108,06  178.78 165,23
s i"SF 27.220 24,00 40.84 19,60 7,90
@ TRUNK FRESS 112.606 Al 171.08  ZG4.45 2. 08
X FYSF 37.301 36,00 VT 70 2.0y RN
|
§ &
\
E -




FIGURE 1 - BOW VIEW OF ACV MCDEL ON CUSHION
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i BOW QUARTER VIEW

SIDE VIEW

FIGURE 2 - ACY MODEL ON CUSHION
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BOW VIEW

FIGURE 4 - UNDERSIDE OF ACV MODEL HULL
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TR-2299
APPENDIX
ACV BARGE TRAIN
VIDEO SCENARIOQ
INTER-
SEA NO, OF VEHICLE TRACK SHIP
STATE UNITS TYPE OF TOW SPACING CONFIGURATION RUN SPEED FOOTAGE
ft mph
Calm ] Helicopter NA Down 1 5.0 6
2 5.0 14
3 10.0 25
4 15.0 30
5 20.0 33
é 25.0 35
7 30.0 39
8 35.0 43
9 4o.0 4s
10 4o.o Lé
1 Ls.0 L7
12 7.5 L8
13 12.5 56
14 11.0 60
15 40.0 65
Calm 2 Hellcopter 22.7 Down 16 5.0 69
17 10.0 81
13 10.0 86
19 15,0 89
20 15.0 94
21 20.0 97 |
22 20.0 103
"3 25.0 105
74 ;0.0 107
¢5 35.0 109
26 L40.0 1T
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SEA

STATE

Calm

Calm

Calm

NO. OF
UNITS

2

2

2

TYPE OF TOW

Helicopter

Helicopter

LCAC

TR-2299

APPENDI X
VIDEO SCENARIO

{Continued)

INTER-

VEHICLE TRACK

SPACING CONFIGURATION
ft
22.7 Down
42,7 Down
22.7 Down

RUN

27
28
29
30
31

32
33
34
35
36
37
38
40
I
42
43
Ly
45
46
47

L9
50
51
52
53

............

SHIP

SPEED

mph

4o,
45.

10.
1,
15.
20.
25.
15.
20.
20.
25.
30.
35.
4o.
LS.

10.
i,
12.
15.

.« e .« .
O O O O O O O O O O O O O wvw o i O O

.
O v O O w

o

FOOTAGE

112
113
117
120
125

128
136
141
143
148
155
160
161
164
166
169
172
175
179
180

182
195
197
200
204

st s s e i WL o 2
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TR-2299

o
APPEND I X
° VIDEO SCENARIO
(Continued)
INTER-
SEA NO. OF VEHICLE TRACK SHIP
STATE UNITS TYPE OF TOw SPACING  CONFIGURATION RUN SPEED FOOTAGE
® ft mph
Calm 2 LCAC 22.7 Down 54 20.0 209
55 30.0 212
L 56 45.0 215
57 4o.o 217
Calm 3 LCAC 22,7 Down 59 5.0 219
® 60 7.5 228
61 10.0 233
62 12.5 238
64 15.0 24
L 65 20.0 247
66 30.0 249
67 45.0 251
69 11,0 252
® 70 13.5 256
Calm 2 LCAC 22.7 Retracted 72 7.5 259
73 10.0 265
o 74 1.0 2€9
75 12.5 273
76 15.0 276
77 20.0 279
L 78  30.0 281
79 45.0 283
80 40.0 288
81 35.0 29N
L
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TR-2299

APPEND!X
VIDEO SCENARIO

(Continued)

INTER-
NO. OF VEHICLE TRACK
UNITS TYPE OF TOW SPACING CONFIGURATION
ft
3 LCAC 22,7 Down
4 LCAC 22.7 Down
3 LCAC 22,7 Down

RUN

86
87
88
89
90
92
93

95

96

98

99
100
101
102
103
105
106
107
108
109
10
m

112
113
114

SHIP
SPEED
mph

10.
12.
15.
20.
30.
LS.

.
o O © O v O O

12.
10.
10.
12,
15.

”
£V,

30.
bs.
25.
35.
hs.
20.
30.
ks.
35.

OOOOOOOOOOO\NOOV‘I

10.0

15.0

FOOTAGE

304
312
317
320
323
325
328

238
342
348
353
356
360
363
364
367
369
37
374
377
379
381

383
389
393



e la? oMy ce teN .t W, v mLwl e Y - - e e e et D N U q{
R TR-2299
APPEND I X
) VIDEO SCENARIO
(Continued)
INTER-
SEA  NO. OF VEHICLE TRACK SHIP
STATE  UNITS TYPE OF TOW SPACING CONFIGURATION RUN SPEED  FOOTAGE
> ft mph
2 3 LCAC 22.7 Down 115 20.0 397
116 30.0 400
’ 117 25.0 402
118 25.0 Lok
119 35.0 406
120 35.0 408
> 121 45.0 409
2 4 LCAC 13.3 Down 123 5.0 42
124 10.0 n7
» . 125  12.5 422
126 15.0 426
127 20.0 429
128  20.0 432
4 129  30.0 434
130 30.0 438
131 30.0 439
132 45.0 41
4 133 45,0 443
134 35,0 Lk
135 © 35,0 446
136 25.0 448
b 137 25.0 449
[
[ ]




